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f A method of inducing a 
Cholescystokinin-A receptor agonist 
response in a mammal by administering 
a compound of formula (I), where 
R 1 is Ci-Cealkyl, C^cycloalkyl, 
phenyl, or substituted phenyl; R2 ^ 
C^alkyl, C3^cycloalkyl, C3^alkenyl, 
benzyl, phenylCi-salkyl or substituted 
(Phenyl; or NRiR2 together form 
1,2,3,4-tetrahydroquinoline, 1,2,3,4- 
tetrahydroquinoline or benzazepine 
mono-, di-, or trisubstituted independently 
with Cualkyl, C^alkoxy or halogen 
substituents; n is an integer selected from 
the group consisting of 0, 1, 2 or 3; p is 
the integer 0 or 1; q is the integer 0 or 1; 
r is the integer 0 or 1, provided that when 
I q is 0 then r is 0; R*. R< rJ an d R s ^ 
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A METHOD OF INDUCING CHOLECYSTOKININ AGONIST 
ACTIVITY USING 1, ^BENZODIAZEPINE COMPOUNDS 

This invention relates to 1 ,4 benzodiazepine having cholecystokinin 
5 (CCK) agonist activity. More particularly it relates to the use of 1 4- 

benzodiazepine which exhibit CCK-A agonist activity in the manufacture of a 
medicament for the treatment of conditions where a modulation of the effects 
of gastrin or CCK is of therapeutic benefit and to a method of inducing a 
CCK-A receptor agonist response in a mammal in need of treatment for a 
1 0 gastrointestinal or central nervous system related disease. 

Cholecystokinin (CCK) is a peptide found in the gastrointestinal tract 
and the central nervous system, see A. J. Prange et a/., Ann. Reports Med 
Chem. 17, 31. 33 (1982), J. A. Williams, Biomed Res. 3, 107 (1982) and V 
Mutt, Gastrointestinal Hormones, G.B.J. Green. Ed., Raven Press, N.Y. 169 
15 CCK has been implicated inter alia as a physiological satiety hormone " 
involved in appetite regulation, see Della-Ferra et at, Science 206 471 
(1979). Saitoef a/.. Nature, 289, 599, (1981), G.P. Smith, Eating and Its 
Disorders, A. J. Stunkard and E. Stellar, Eds. Raven Press, New York 67 
(1984), as a regulator of gallbladder contraction and pancreatic enzyme 
secretion, an inhibitor of gastric emptying, and as a neurotransmitter, see A J 
Prange. supra, J.A Williams, Biomed Res., 3, 107 (1982), J.E. Money Life 
Sci. 30, 479, (1982). Gastrin is a peptide involved in gastric acid and pepsin 
secretion in the stomach, see L. Sandvik. et at., American J. Physiology, 260 
G925 (1991). C.W. Lin, et al., American J. Physiology, 262, G11 13. (1992) 
CCK and gastrin share structural homology in their C-terminal tetrapeptide- 
Trp-Met-Asp-Phe. 

Two subtypes of CCK receptors have been identified, designated as 
CCK-A and CCK-B, and both have been found in the periphery and central 
nervous systems. It has recently been reported that CCK-B receptors are 
30 similar to the gastrin receptor, see Pisegna, J.R., de Weerth, A, Huppi, K, 
Wank, S.A, Biochem. Biophys. Res. Commun. 189, 296-303 (1992). CCK-A 
receptors are located predominantly in peripheral tissues including the 
pancreas, gallbladder, ileum, pyloric sphincter and vagal afferent nerve 
fibers; CCK-A receptors are found to a lesser extent in the brain see T H 
35 Moran, et al.. Brain Res., 362, 175-179 (1986), D.R. Hill, et al., Brain Res 
4545, 101, (1988), D.R. Hill, etal., Neurosci Lett.. 89, 133, (1988), R.W 
Barret, etal., Mol. Pharmacol.. 36. 285, (1989), D.R. Hill, etal., J. Neurosci 
10, 1070 (1990), V. Dauge et at, Pharmacol Biochem Behac. 33. 637 
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(1989), while CCK r 

Crawte * r -"<* ««l u. « « ToS, ' 4923 ,19B6 '- J " 

The literature,* the CClf= " as ">- 
« surrounding CCK antagonist .aZ'rTT* d,SCUM ^ 
and bating ^ °" 0M 

benzodiazepines, Me B E EvansT r6 ' a " nS ,0 yA - ** L6- 
*ennan. „a, , m . , JE^^*"* '« 97, (1969,. MA 
pubtahed April 28. 1993. EPO 0 523 if ? ' 9S7) ' EP0 0538 *W. 

»«*y. arousal, neuroleptic agents' ano „o ^ '° me resul ^ « 
~a«e, Sing, l. J^^JJ = . 

On the other hand crk- - . 
1 5 intake in anima(s ^~it y h been (jnked to 

Asin, et a,, Intl. Conference on Ooetl ah, « * K E 

suggested that CCK acts in the PP 40 < 199 °>- „ has been 

Erectly on the brain to produce 2£? ^ fibers and «* 

° Etem °. and Simansky K J swl! . ' Jerome ' C - c "shin B J 
^ing CCK^J^^J^^ fl«> Co.p^s 
analogues, see U.S. patent No 4 490 364 pp^ '"^ P6ptide 
December 1991, K Shiosaki et ai J M ed cT 9V19?33 ' P ^ * 
However, to our knowledoe i 4 k ^ ^ 2950 < 1 *>). 

-5 disclosed as having CCK-A aooLt ' t odia2e P ines "ave not been 

benzodiazepine moleoule been specified PM '" 0n of »»'.«- 

therefor, may be useful in pan for ttO^L 

' " — Iff Patients nd 1^7' * inttJCin0 ' OT »<'™ - 

' nsu " n *P«"*nt diabetes problems al£7? "Ocular and non- 

maintenance o, «h. fo„o*„ g glucos ^ ^abates. tbreuT 

blood gluoose. C-peptide, insulin tevels ,ul " * ° r ^ "°™a. levels- 

- -09—. ^^sriSKi^r 
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Patent 5.1 87,1 54, which is incorporated herein by reference. The CCK-A agonist 
compounds of the present invention are therefore useful for treatment of diabetes in 
humans through stabilization of these glucose metabolic indicators. 

Thus the present invention provides a novel method of inducing a 
Cholescystokinin-A receptor agonist response in a mammal in need of 
treatment of a gastrointestinal or central nervous system related disease 
which comprises administering to such mammal an effective amount of a 1,4- 
benzodiazepine compound of the following formula (I): 



NR1R2 



(I) 




(CH 2 ) n (NH) p (CO) q (NH) f R3 
R 4 



wherein: 

R 1 is selected from the group consisting of d. 6 alkyl, C 3 - 6 cycloalkyl 
phenyl, or phenyl mono-, di- or trisubstituted independently with hydroxy d 
ea'kyl, C^alkyl substituted with 1-8 fluorine atoms, d- 6 alkoxy, carboxyd. " 
ealkoxy, halo, amino, mono-ordi(Ci- 6 alkyl)amino, -COO(d-salkyl) 
6 alkylthio, carboxymethylthio, trifluoromethylsulfonylamino, phenyld-ealkoxy 
C^alkylsulfonyl or C^alkylsulfinyl substituents; 

R 2 is selected from the group consisting of C 3 - 6 alkyl. C 3 - 6 cycloalkyl 
Ca-salkenyl. benzyl, phenyld- 3 alkyl or phenyl mono-, di-, or trisubstituted ' 
independently in the ortho or para positions with hydroxy, C^alkyl, C«. 
ealkoxy, cyano, benzyloxy, pyrrolidine, morpholino, carboxyd. 6 alkoxy. halo 
amino, mono- or di(d. 6 alkyl)amino, -COO(Ci- 6 alkyl), C^ealkylthio 
carboxymethylthio, trifluoromethyl. trifluoromethylsulfonylamino, phenyld 
ealkoxy, C^ealkylsulfonyl or d-6alkylsulfinyl substituents; or 
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NR1R2 together form 1 ,2,3,4-tetrahydroquinoline or benzazepine 
mono-, d,-, or trisubstituted independently with C^alkyl. C^alkoxy or 
halogen substituents; 

n is an integer selected from the group consisting of 0, 1 , 2 or 3- 
' p is the integer 0 or 1; 

q is the integer 0 or 1; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 

R 3 is selected from the group consisting of hydrogen, Chalky! Ci 
ecycloalkyl, phenyl, phenyl mono-, di-, or trisubstituted independently with Ci 
ealkyl, hydroxy, C^alkoxy, halogen, amino, mono- or di(C^alk y l)amino 
n.tro, carboxy, -COO(Ci -ealkyl), carboxyd-ealkoxy, carboxyC^alkyl ' 
carboxymethylthio, heteroaryl, mono- or dKCvealkyDaminoC^alkyl ' 
tnfluoromethyl, trifluoromethoxy, C^alkylthio. -SO v (Ci^alkyl), -SO v NH(Ci 
ealkyl), -S0 V CF 3 . -SO v C 6 H 5 , -(CH 2 ) v N0 2 , -(CH 2 ) V CN, -(CH 2 ) v COOH 
CH 2)v COO(C 1 . 6 alkyl), -(CH 2 ) V SCH3, -<CH 2 ) v SOCH 3 , -(CH 2 ) v S0 2 CH 3 - 
(CH 2)v CONH 2 , -SCH 2 COOH, -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ) - 

(CH 2 ) v S0 2 NHCO(C^alkyl), -(CH 2 ) v S0 2 N(C^ a ikyl)CO(C 1 . 6 alkyl) - 
(CH 2 ) v CONHS0 2 ( Cl . 6 alkyl), KCH^CONfC^alkyOSO^d 6 alkyl)" - 
(CH 2 ) V NHR6 or -(CH 2)v0 R7 substituents. heteroary.. substituted heteroaryl 
napthy. bicycloheteroaryl or substituted bicycloheteroaryl, provided when R3 
.s oxad.azo.e then R< is not hydrogen, further provided when n is 1 P is 0 q 
.s 0 and r is 0 then R3 is not 2-indolyl. substituted 3-indolyl or substituted 1- 
.somdoly. still further provided that when n is 0, p is 1, q is 1 and r is 0 then 
R * not 2-,ndo.y. and substituted indolyl is bound at the 2 position, even still 
ortS ^ ^ " iS 1 ' P iS 1 ' ^ is 1 ^ 0 then R3 „ not pheny ' ( 

™r,** ^ hydr ° 9en ' °" alky '' ' S03H ' - S0 * CH 3. -S0 2 CF 3( -S0 2 C 6 H5 - 
COO(C 4 H9)or-COO(CH 2 C 6 H5); 6 5 ' 

R 7 is hydrogen, C 1 ^alkyl,C 3 . 6 cycloalkyl.-CH 2 C 6 H 5 .-CH 2 COOH - 
CH 2 CONH 2 , -CH 2 CONH(C^alkyl), -CH 2 CON(C^alkyl) 2 or * 



N_ R 6 



(CH^CO-N O (CH2)wC0 _/ \ 

v is an integer selected from the group consisting of o, 1 or 2 
w is an integer selected from the group consisting of 0, 1 or 2; 
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X^S^* or C, 

- - J- ring, and is a sin^rZ X : NR.' ^ * 

(ojft" Se,eaed from ,he 9roup "^m. C-aalky, or 

«o. oarboxy,. carboxamide. hydroxy,, SS2£T 

.scc^o, -so,NH, c ,;aM Zct; ' 

SO,C 6 H 5 .-0(C 1< alM)or.CON(C M alkyl)2 
15 ,isan '«^seleo,ea from Ihe group oonsisting of 0 1 or2 

rn .san .ntogersoieo.edfrom.hegroupconsis.ingofO 1 2 or 3 
R»,s«,, otedfromthe group consisting of hydrogen ckLTm 
C3-C7 cydoeikyl. oxygen. phenyl . pheny , mon „ „, Xs„b sl i tute ' d ^ a "<>"' 
halogen substuuents, heteroaryl, substituted heteroaty, or 5 6 0 rT 
20 member saturated heterocycle. prided that when R " s 0 ^ n and 
m is 0 then _ is a double bond between RS an* r * 

25 position of the diazepine ring and m is 0; M 
Y and Z are independently hydrogen or halogen- 
5, 6 or 7 membered saturated heterocycle in more detail .« a <; « 
membered saturated heterocycle interrupted by 1 23^ « 
heteroatoms. with the proviso that any two 0 atoms ar 1 
30 other; ms are not bonde d to each 

op.iohXz:^n , rrsVroh 6 r berMaroraBcrt ''' 

tna. any two 0 or's i"^^ ^ " 
substituted heteroatyi in more detail inotudes heteroatvl mono „, 
35 . or tnsubstituted independently with hydroxy c, ual J r 1 ' 
carboxyCt^toxy, halogen, amino, mono- ^ di cTXoam^ 

carbosam,de. oa*oxymethyi,hio. phenyl, benzyi, benzoxy. oyano. 
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z.san,nteger selected from the group consisting ofO 1 or 2" 
bicycloheteroaryl in more detail is a 9 or m ^Jk ^ L 

6alkoxy, cyano, carboxv^Ci^aiio/n ■ ^ t^l-eaiKyi), C-J. 

(C^Micooic^) a,yl ' phenyl(Cl -s alk y | ) or 

t ^eoT rmaCeU " Ca " y aCCeP,3ble a * a «- - —* basa,«,n sai, 

Onaaapactoffra invention iM ude S usin 3 compoun* o,*™ la (la): 

da) 




z- 



\^(CH 2 ) a (NH) p( co) q (NHXR3 



R 



4 



25 wherein: 



X 

(CH 2 )n 

R 5 



R 1 is selected from the group consisting of Cl -C 6 alkvl C, 
CscyCoalM. Pheny,. orpheny, mono-, di-, orL^^y 



WO 95/28399 

PC^P/ 0 ]335 

s^^riisr* subs,i,u,ed * m fluor,ne c - 

5 selkylsutfinyi aubst^X Phe " ) " C, -« alk °'* Cl-^Msulfony. or c,. 

trisubstituted independently in hJh M ° rPheny ' m0no " *• » 

1° ealkoxy, chioro.Lno , mono 0 d7c "Tf ■ m0,Ph0 " n0 ' tmba ^ 

" halogen aubaJZl * c^alxoxy or 

^r^rr ,, or3; 

q is the integer 0 or 1; 

20 M i""*" ° ° r 1 ' proviaed lhal , is 0 then r ia 0 

R 3 is selected from the group constat™ Jh - ' 

ecycioalM, phenyl, phenyl ^"^^ ^ C, 

eelkyl, hydroxy C, .elkoxv h=,,„ ' °' ' cr tnsubsl,,u l«' independently with c, 

nt.ro.Jhoxy^coClKrr^r 

cerboxymethy ,hio ^t^t^T^'^ «^C,. e al M , 
eetkyl). -SOvCFa or •SO v c 6 hT^H^o ™f ■ S °* N »M- 
<CH 2 )„CONH 2 , -SCH 2 COOH ioNHr^n r J , 3 ' ^WOjCH,. - 

«* Halogen, Chalky,, hydroxy, nitro , cyano ^ C "***' 
COO(C^alkyl), amino, mono- or dircLkv, w f^"""*- b ™»1<. - 

independently with hydroxy carb 0 *v a L. ' CyC, ° heteroar y' N-substituted 
cyano substituents; CBrt **^. Phenyl, heteroaryl. Cl . 6 a»koxy or 
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coo^'TSS^ " S03H " S02CH3 ' - S02CFs ' - 

R? ,s h y d rogen, Chalky,, C 3 ^cycloalkvl rw r u 

(CHj^CO / \ / \ 

salkoxycarbonylCLaalkyl; °*y^i-3aikyl or d. 

p ^ 1 X ,s nUrogen or „ itraso . prov(aea mat ^ R2 is methoj<yphenyi 

qislandrisOlhenXisnilroso 

C S -7 cyeloalky,, phenyl or phenyl monTo l 'I "IT' ^ *"*'• 
independently «h halogen sut «tZT. 

OTup consist of pyndTpC^ „* ^ *" teaM "» 

■solhiazolyl, oxadiazolyl tfLoM (h fJ' *f ' y pyrazol >". isoxazolyl. 
™*ho,iny,or,hiomorp^ 

o«ho-subs,i,u,ed independel^hlt T^' "= m ° n °- ° r * 
ea,KOxyoarbonyl. C, JLy . an, ■ e "'»'* C - 

25 6alkyl)an,ino subverts, '■*"">*"'■ am,n ° ° r ">=no- or di(C,. 

2 is hydrogen or halogen, 
heteroaryl in more detail Includes a 5 or 6 m =-,K 
optionally interrupted by 1,2, 3 omn s „ " h , embered aro ™tic ring 
ma, any ^ o or S a,oms are no, V^VJ^T "* - «"» 
SUb!,i,u,M ^-Vl in more de,ai, includes he^rv, 
>r subbed independent ^ C^£££» * " 

-^^accep.b.eacid.dd.onlbas^^ 
((a) The -^^^ l arino,udesus i ng,h, f o„o vvi „ ggroup50ffOTOu|a 
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1 ' lL C ,° k 7 nien,,y °" a ' ky ' eg - propyl - is °P r ^'- or C M 

CC 6 9 - CyCl ° Pr0Py ' " CyCl ° heXy '- M0re R Us 

Z rJll^Tf 6nient,y . 3 Pheny ' 9r ° UP ° Pti0na,,y Substituted ^ a group 
tnfluoromethoxy. pyrrol.dino or morphblino and preferably the 

ootilr iS h in ^ M ° re COnvenient| y * * P^nyl 

op^onally substrtuted by methoxy or dimethylamino. Preferably R* is 
phenyl or 4-methoxyphenyl. y 

3 W-ST Z " romen ' e "" V hydr ° 9en " ' IU ° ,ine and more 
4. R 4 is conveniently hydrogen. 



5. 



The integer m is conveniently zero and R s is phenyl Cw alkvl e o 
methyl, C 5 - 7 cycloalky, e.g. cyclohexy, or pyridy, * ^ * 

6. X is conveniently N or nitroso. 

7. When n is zero, p and q are conveniently 1 and r is zero or 1 Within 
th, group when r is 1 R* is conveniently optionally substituted pTny, 

amin^ orally substituted pheny, (e.g 2- 

ammo^chlorophenyl) or indolyl e.g. 2-indo.y. optionally substituted on 
n.trogen by carboxyalkyl e.g. carboxymethyl. su bst«tuted on 

3. When n is 1q is conveniently zero. Within this, group q and rare 
conven.ently both either zero or 1 . When q and r are zero R> is 
conveniently indolyl e.g. 3-indolyl. When q and r are both 1 R' is 

Lrx; ptiona,,y substituted phenyi - - 

• R 1 is isopropyl, r' is p hen y« or 4-methoxyphenyl, 2 is hydrogen m is 
zero, R ls pheny, methyl, cyclo hexy,.or 3-pyridyl, R 4 is hydrogen X is 
" n,tr0Sa W,th « n this c,ass Purred groups indude those where n 
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P. 0 an, r are zero an" X 3,^ ' " " °' " * ' 

10. R1 is phenyl; 
R 2 is isopropyl. 

SCT ^ 9r ° UP ""^ - ™ *« or 



15 



.12. nisOorl; 
Pis 1; 
qis 1; 
r is 0: 



25 



13. nisOorl; 
Pis 1; 
qis 1; 
ris 1; 



R 3 is selected from the group consisting «f u 

or 9 ° UP cons,st »"9 of phenyl, substituted phenyl 



7-indazolyl. 
30 14. R 4 is hydrogen. 



15. R< is selected from the group consists «f h * 

orchloro. P COns,st,n 9 * hydrogen, C^alkyl. fi uor o 



35 16. Xisnitroso. 

R is C5.7 cycloalkyl. 

17. R1 is phenyl; 
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R 2 is C3-6 alkyl. 
n is 0 or 1; 
p is 1; 
q is 1; 
risOoM; 



10 orfiuoro; 

m is 0 or 1; 



R3 is selected from the group consisting of hydrogen, hydroxy 
carboxy, phenyl substituted phenyl, indolyl, N.(carboxymethyliindo«y l( 
N-(C^alky.carbonylmethy.)indolyl, indazole or phenylC^lkoxy 

or fiuo'ro eCt6d ^ ^ ^ C ° nSiStin9 ° f hydr09en ' C ^> *««ro 



,sselec ted from the group consisting of d.C 6 alkyl, phenyl or 
a saturated 5, 6, or 7 membered ring optionally interrupted by \ 2 
3, or 4 N, S, or O heteroatoms, with the proviso that any two 0 0/ 
1 o S atoms are not bonded to each other; 

2 is hydrogen. 



18. R1 is isopropyl; 
R 2 is phenyl; 
20 n is 0; 

p is 1; 
qis1; 
r is 1 ; 

R 3 is carboxyphenyl; 
R 4 is hydrogen; 
m is 0; 
R 5 is phenyl; 
2 is hydrogen. 

19. R 1 is isopropyl; 

R 2 is methoxyphenyl; 
n is 0; 
P «s 1; 
qisl; 
r is 1; 

R 3 is carboxyphenyl; 
R 4 is hydrogen; 
m is 0; 
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R 5 is phenyl; 
Z is hydrogen. 

20. R1 is isopropyl; 

R 2 is methoxyphenyl; 

n is 0; 

Pis1; 

qisl; 

r is 1; 

R 3 is phenyl; 
R 4 is hydrogen; 
mis 0; 

R 5 is cyclohexyl; 
Z is hydrogen. 



R 2 is p-methoxyphenyl; 
n is 0; 
Pis 1; 
qis 1; 
ris 1; 

R 3 is phenyl; 

R 4 is hydrogen; 

m is 0; 

R 5 is methyl; 

Y and 2 are hydrogen. 

22. X is nitroso 

R 5 is cyclohexyl. 



15 



21. 



R 1 is isopropyl; 
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The method in particular in addition to inducing a Cholescystokinin-A 
receptor agonist response by administering the mammal an effective amount 
of a 1 ^-benzodiazepine compound of the formula (I) may also include 
■nduang a Cholescystokinin-B receptor antagonist response in a mammal. 

The inventjon further 1 i4 . ben20dia2epjne com 

formula (la) wherein: 

R 1 is selected from the group consisting of hydrogen, d-C 6 alkyl 
Cecydoalkyl. phenyl, or phenyl mono-, di-, or trisubstituted independently 
w,th hydroxy, C^alkyl. d-ealkoxy, carboxyCLealkoxy, halogen, amino 
mono- or d.(C^alkyl)amino, nitro, carboxy, -COOfC^alkyl), C^alkylihio 
carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, phenylCi ' 
ealkoxy or heteroaryl substituents; 

R 2 is selected from the group consisting of hydrogen, d-C 6 alkyl 
pheny, phenyJC-Caaikyl or phenyl mono, di-, or trisubstituted independently 
w,th hydroxy. Chalky., d-salkoxy, carboxyd- 6 alkoxy. ha.ogen, amino 
mono-ord,(d- 6 alkyl)amino, nitro. carboxy, -COO(Ci^alkyl), Cl ^alkylthio 
carboxymethylthio. trifluoromethyl. trifluoromethylsulfonylamino. phenyl 
6alkoxy or heteroaryl substituents; or 

NRiR2togetherform1,2,3,4-tetrahydroquinolinemono- di- or 
trisubstituted with halogen substituents; 

n is an integer selected from the group consisting of 0, 1, 2, or 3- 
pis the integer 0 or 1; 
25 q j s 1 ; 

ris 0; 

R3 is selected from the group consisting of hydrogen, phenyl mono- 
d.-. or tnsubstrtuted independently with trifluoromethylsulfonylamino 
phenylC^alkoxy or heteroaryl substituents. (substituted phenyl)amino 
wherein said substituted phenyl is mono-, di, or trisubstituted independently 
w.th trifluoromethylsulfonylamino, phenyld-ealkoxy or heteroaryl 
substituents, N-(carboxymethyl)indolyl or 
N-(Ci.6alkylcarbonylmethyl)indolyl; 

R« is selected from the group consisting of hydrogen, halogen, or d 

6alkyl; 

X is nitrogen or nitroso; 

m is an integer selected from the group consisting of 0. 1 , 2, or 3; 



20 



13 



WO 95/28399 

R 5 is selected from the group consisting of hydrogen C-C. ^ 

di C a ' n 1 * 6 ^ Carb0x y C ^ a,k ^. halogen, amino, mono- or 
d.(C^alky.)am in o, nitro. carboxy, .COO(C^alkyl). C^alkylthio 
5 carbo^methytthio, trifluoromethyl. tnfluoromethylsulfo ytam ' 

saZ Sff heter ° a ^ SUbSWuents ' or a 

saturated 5 6 , or 7 membered ring optionally interrupted by 1 2 3 or4 

n^d^ ' 
1 0 Z is hydrogen or halogen- 

« ~ S2 p>razole - '~ — • i^SU 

"m.^r 3 ' 6 '" 103 " 1 ' aCMP ' abte «*•*•«» or base -addition m 
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Particular compounds of formula (la) include: 



25 



A. R 1 is isopropyl; 
R 2 is phenyl. 



B. 



~; la :r:xr me 9raup consis,,n9 ° f ^ ^~n„ or 

C. nisOoM; 
pis 1; 



35 
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x y caC::,:;rr subswuen,s ' ^« nc 

^ R< ' S Se ' eCted *"" W — »9 <* hydrogen or C„al M . 
E- m is 0 or 1 ; 

a saturated sT^ 9r0UP C ° nSiStin9 of ^ -M. Phenyl or ' 

a saturated 5 6, or 7 membered ring optionally interrupted by 1 D ° 

4 N S, or 0 heteroatoms, with the proviso that any two 0 or S atfm!' 
not bonded to each other. toms are 



F R 1 is Ci-ealkyl; 
R 2 is phenyl; 
15 nisOorl; 
pis 1; 
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subs,i,uen,s ' n - 

R* is hydrogen of C^alkyl; 



misOoM; 



30 



35 



R 5 is selected from the group consistinn nf r „ ■ 
a saturated 5 6 or 7 m^K „ cons,st,n 9 of d-C 6 alkyl, phenyl, or 
4N c Vt * 7 memberednn 9°P tion a''y interrupted by 1 2 3 or 
4 N, S, or O heteroatoms, with the proviso that any two o or S I 
not bonded to each other. ° r S atoms are 

The invention still further comDrises 1 a k flB ,^. 
the formula (la) wherein: M-ben20d.a2ap.ne compounds of 

R1 is selected from the group consisting of hydrogen C, r a ,n , 
Cecycloalkyl, phenyl, or phenyl mono-, di, or trisubsZe^ 6 ' ° 3 ' 
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^^P95 



amino, mono- or di(Ci^alkyl)amino, carboxy, -COO(Ci^alkyl), C^alkylthio, 
carboxymethylthio, trifluoromethylsulfonylamino, phenylCi. 6 alkoxy or 
heteroaryl substituents; or 

NR1R2 together form 1,2,3,4-tetrahydroquinoiine mono-, di-, or 
5 trisubstituted with halogen substituents; 

n is an integer selected from the group consisting of 0, 1, 2, or 3; 
pis the integer 0 or 1; 
q is 1; 
r is 0; 

10 R3 j S selected from the group consisting of indolyl, N- 

(carboxymethyl)indolyl, N^CvealkylcarbonylmethyOindolyl, indazoleamino, 
benzoxy, phenylamino, hydrogen, phenyl, substituted phenyl, (substituted ' 
phenyl)amino, heteroaryl, phenylCi-6alkoxy; 

R 4 is selected from the group consisting of hydrogen, halogen or Ci 
15 6 alkyl; - . 

X is selected from the group consisting of nitrogen or nitroso; 

m is an integer selected from the group consisting of 0, 1 , 2, or 3; 

R 5 is selected from the group consisting of hydrogen, Ci-C 6 alkyl. 
phenyl, substituted phenyl, d-C 6 alkenyl, or a saturated 5, 6, or 7 
20 membered ring optionally interrupted by 1, 2, 3, or 4 N, S, or O 

heteroatoms, with the proviso that any two O or S atoms are not bonded 
to each other; 

Z hydrogen or halogen; 

substituted phenyl in more detail includes phenyl mono-, di-, or 
25 trisubstituted independently with hydroxy. C-^alkyl. d-ealkoxy, 

carboxyd-ealkoxy, halogen, amino, mono-ordi(C 1 ^alkyl)amino. nitro 
carboxy, -COO(Ci_6alkyl), C^alkylthio, carboxymethylthio, 
trifluoromethyl, trifluoromethylsulfonylamino, phenylCi- 6 alkoxy, C-j. 
6alkylsulfonyl, C-i^alkylsulfinyl or heteroaryl substituents; 
30 heteroaryl in more detail includes a 5 or 6 membered aromatic ring 

optionally interrupted by 1, 2, 3 or 4 N, S, or 0 heteroatoms, with the proviso 
that any two O or S atoms are not bonded to each other, e.g. pyridine, 
pyrimidine, pyrrole, pyrazole, imidazole, thiazole. triazole. tetrazole, furan 
pyran or thiophene; 

35 substituted heteroaryl in more detail includes heteroaryl mono-, di-, or 

trisubstituted independently with Ci-6aikyl or phenyl; 

or a pharmaceutically acceptable acid-addition or base-addition salt 
thereof. 
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Still further particular compounds of formula (la) 
R 1 is isopropyj; 

R 2 is di(Ci. e alkyl)aminophenyl. 



(la) include: 

a R 1 is isopropyj; 

5 



XltT fr ° m 9r ° UP COnsistin 9 * Phenyl, 



4-dimethylaminophenyi; 9 ° T ^thoxyphenyl or 

cycohe^r Se ' eCted fr ° m ^ 9r ° UP —*» - P~PV«. isopropy,, butyl or 



c - nisOorl; 
pisi; 

15 



r^rh. R3 " ! e,eCted fr ° m the grou P consisti ng of indolyi N - 

* * * -lee,* fro. , he group con , sling „ ^ ^ ^ 
25 e. misOorl; 

saturate, 5 6^7 ~T T* ***** * -* <*en yl o, a 
to each other. r S atoms ar © not bonded 



35 



R 1 is isopropyl; 

R 2 is di(C 1 -6alkyl)aminophenyl; 

nisOorl; 

Pisi; 



tcarHn ^ iS .! e ! eCted fr ° m the 9r ° Up COnsistin 9 of indolyi N - 
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amino, carboxy, halogen, trifluoromethylsulfonylamino, phenyl Cl . 6 a.koxy or 
heteroaryl substituents; o-««wy or 

R 4 is hydrogen; 
misOorl; 

5 B - R *!!rf tedfromthe w^^ 

a saturated 5, 6, or 7 membered ring optionally interrupted by 1 2 3 or 
4 N S, or O heteroatoms, with the proviso that any two O or S atoms are 
not bonded to each other. 

10 g. Rl j s jsopropyl; 

R 2 is dimethylaminophenyl 
n is 0; 
P is 1; 

R 3 is carboxyphenylamino; 
15 R 4 is hydrogen; 

m is 0; 
R 5 is phenyl; 
Z is hydrogen. 
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The invention still even further comprises 1 ,4-benzodiazapine 
compounds of the formula (la) wherein: 



R1 is selected from the group consisting of hydrogen, d-Cs alkvl C, 
Cecycloalkyl, phenyl, or substituted phenyl; * ' 3 

R2 is selected from the group consisting of hydrogen, d-Cs alkvl 
25 Phenyl, phenyld-Caalkyl or substituted phenyl; or 6 V ' 

NR1R2 together form 1 ,2.3,4-tetrahydroquinoline or 1 2 3 4- 
tetrahydroquinoline mono-, di-, or trisubstituted independently with Cl . B a.kyl 
Ci-ealkoxy or halogen substituents; y 

n is an integer selected from the group consisting of 0 1 2 or 3- 
30 Pis the integer 0 or 1; u.i,^or3, 

q is the integer 0 or 1; 

r is the integer 0 or 1, provided that when q is 0 then r is O 
R 3 is selected from the group consisting of hydrogen, phenyl 
substituted phenyl, heteroaryl, indolyl. N-(carboxymethy.)indoly ( , N-id 
35 ealkylcarbonylmethyDindolyLphenylC^alkoxyorindazole; 

R 4 is selected from the group consisting of CLealkoxy Ci 
ealkoxymethyl, carboxymethyl or C^alkoxycarbonylmethyl- ' 

X is selected from the group consisting of nitrogen or nitroso; 
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5 heteroatoms. with the proviso that any Jo 0 or' S atom 

to each other; S atoms are not bonded 

^mZTT 0rOUP —H" * or ha,o 8 arv 

« -* ,wo 0 or S a,oL are no, b^ d ° a 

•hareo," 3 «~ acid-a^on or base-a«ion 

ban, inVen "° n S "" SVen ,unh " tonally comprisea 1 4 
banzodrazapm. compound of , ha formula (l b): ' 



nr'r 2 




(lb) 



-X 



wherein: 
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ealkyteulfiny! aubaialnt. f " 1en> " C '- 6ato «!'. C^aikyisulfony! or c,. 

'0 .risked JSiS^ 0 -* " ^ — > * - 

63IM. Caaikoxy, cyano, P ° Si ' i0nS *' h h " a ™>* d- 

bhioro. ar*o. moJ^^c^w "t'™' "^l' 

e«*ymo, c ar t wymami0 , m^ZZT' - C00,Cl - 6al W C 

15 NRlRZtogelherform 1 2 1 i ... „1 alkyteulfln ^ substituents; or 

halosen substituents; P Men " y "« h C '*alkyl. c^alkoxy or 

q la =n imager seaborn H a ™ i * in9 ° f 0 °' 1 - 
r » an integer setoteo l m >T 9r ° UP C ° nSiS " n9 °' 0 ° r 1 • 

consis,in9 c <-«** c 

ni.ro. carboxy. ^cZm^^^JT^'^ 
carboxymaihyllhio, heteroaryl mono """"VC'-aalkyl, 

6alkyl), -S0 V CF, or - SOv C s hT ^Tun 'I ° v( ^"O* -S0»NH(C,. 
30 (CH.WOOtC.aaiky,, WW^5SS EE"* " 
(CH 2)V C0NH 2 , ^CH 2 COOH CONWSO^H , ^ -< CH *>vS0 2 CH3. - 

(CHjWOjNHCCXCmlky!) -(CH,) sn „/ 2 ' V ^^^(Cwalkyl), - 
(CH 2 , V C0NHS0 2 C . 6 aM i£Ef22S P M- *> 00 <« ! W-»ft - 



ri 

then r Is 0; 
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,s hydrogen, alkyl, -S0 3 H -SCbCH, <?n' rc ~ 
COO(C 4 H.) or -COO(CH 2 C 6 Hs); 2 3 ' ° 2C6Hs ' " 

1 ° ^' S ^ ydrC9en ' Cl " 6alkyl - Ca-scycloalkyl, -CH 2 C 6 H 5 -CHfeCOOH 

CH 2 CONH 2 , -CH 2 CO N H(C, 6 a, kyI) , -CH.CON^^or 00 "' " 

vis an integer selected from the group consisting of 0 1 or 2 - ' 
w , an .nteger se,ected from the group consisting of 0 or 2 
6a(ky , ' S Se,eC<ed *™ - group consisting of h y 4en ha l0g e n , or C, 

R^st^T: 9r ° UP C ° nSiStin9 ° f nitr09en ' or NR8; 

20 (CH 2)k R 9; ° m ^ 9r ° UP C ° nsistin 9 ° f h ^ogen, C^alkyl or 

k is an integer selected from the group consisting of 1 2 3or4- 

25 CONHfCi-salkyl), -SO t(Cl ^alkyl), -SOtNHfC^alkyl, SO,cS " 
SOtC 6 H 5 , -O(Ci^alkyl) or -CONfC^alkyl),. ' * 

t « an integer selected from the group consisting of 0, 1 or 2 - 
is oxygen; or ■ 

30 *o 3 JT ^ ^ 3 he,er ° a,V ' ° r SUbSli,U,ed »—»■ — X * 
Y is H, Chalky, or halogen* 

substituted heteroaryl in more detail includes hPtPm= , 
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(JtaL^ * V) ' ■ CONH(Cl -6 all 0"l. C^alkytthio. 
carbosam,de, catboxyntethylthio. Irifluoromethyl, -CONHfCi^kvl! 

tntoomelhylsulfonylamino. phenylCealkoxy. C^alkyisulfonvl c 

z.s an, nteger selected from the group consisting of 0 \ or 2- 
proviso that any two 0 or S h«L f »««Wo™. with the 

^ substituted bicyclobeteroary, in ntore dataii incfudes bicycto heteroary, 

di-. or ^substituted independently with (Csalkyl). carboxy(C,«,kvl, 
PhenyKC^atkyl) or <C,-6alkyl)COO<C,-6a>kyl) """K^Wl. 
or . phannaceubcatiy acceptabte acid-addition 0f organic base.ddi.ion m 

ctrates sucanates. lactates, tartrates, fumarates. and ma.eates and 

further aspect of the invention. (0 th6Se f ° rm a 

_ It is to be understood that the present invention encompasses the 
■nd,v.dual enantiomers of the compounds reoresenrow k , P3SSes the 
we,, as who„y or partia„y mmJL^^^ (,) above as 

a,so covers the individua, tnamj^^' ! Pr6Sent inVenti ° n 
•ormu.a (I) above as mixtures * 

more of the two stereocenters is inverted. ° h 006 ° f 

GENERAL CHEMISTRY PROCEDURES 
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*o» in SZ^^S* 'h ^ 66 PrePa ' ed * 
processes A - , JSZZTL . ^ b/ *• '°" 0Win9 

^^H^S?^ J0hn ^ * Sons). These 
*nov£ fron, ZTtLs 1 en ' en, , S,aE ' e U!in » 

include groups selected from 1 7 ^ Pr ° teCtin9 9 rou P s 

techn,q UBS . Thus, for example, alkyl silyl acvl Vnr. H , 
may be removed by hydro.vsis und 'J ' w heterocyclic groups 

"roups such as "IT* 
under acidic conditions ArallL *« V6d by ^""V** 

25 by hydrogenolysis n" e £££^ N "? " ^ 

palladium-on-charc^aT SiM T * ^ Cata,yst such « 

i>i on cnarcoal. Silyl groups may also convenipnfiw k«> 

us.ng a source of fluoride ions such as tetra n * rem ° Ved 

0 etiefltific , it era,ure, ^ exa^ ~ ^ ^ y 

commercial suppliers and used with*, f -T obtained from 

MM« abbreLons may b „T" PUrfca "° a "» 
specimen; 9 ^^5^^^^^*" 
. (Poun* per square inch,; M <mo,ar,; m „ " 
(Here); mol (moles); RT (room temperalureTlTr . (,n,raven <™>: Hz 
(metong pom,,; TLC flhin'ayer 21^^ < h =^ "* 
(trifluoroacetic acb,; THF 0--^^^^^^^^^ 
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EtOAc (eth / Pc ^Wp95/oi335 

Varian ^0^^ Were ""WW on either a U 

20 »emical io nfe . t J ™ ™* "nd er electr £ * ."••« spec*, 

methods »JS ( !Sf Bn """"a ®) or by 2 a^nT" 
'Pyrometer usino Spec,ra •« obtained^ . b °"*ard m ,„, 

Merck) umnwrora, ^-p ert o y m eor s ^^ 

»<** ^ ' ""Parative reversed phase h- „ 

•«PPed * a'^ *. a Waters 

m m X 300 mml [ i„.. compression can rtd . 0 °""a P «P 

equ lP ped with a Waters 990 dil J RP ' HPLC "sing a Wafers eonc 
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^«:r r C" e ' oata reponea as *■ ~ ,ime *• <* 

5 *. r/r"!^ « — - * R«. R 2 . ff> R4, ft. 

fonnula (!) " * * * * as .or 

According to general process A, certain compounds of formula m m,„ 
^^dby^ereacionofanwermediateofformulad,, ^""^ 




with isocyanales of fomtuta (HI,, carbamoy! chlorides of formal, (tv, 
15 tmtdazottdee of formula (V) or nitropheny, carbamates of ,2^): 

/=\ H 
^ (V) 

^ (VI) 

Isocyanates of formula (III) may be purchased or Dr *n*r*M w 
20 amines of formula (VII): P 6Pared by the reaction of 



H2N-R3 
(VII) 



25 
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feacKon of , mi „ es „, , omu , a ™*W are prepared fa ^ by fte 
«*« «h. m , tnylene ' •*-»« a suitabte 

' Prepared "V "eatmen. of aarir.es of fori, ™ * M « 
a suitabte so,ven, (dionloromaman,^ f.^1 7 i"""* 
temperatu* (0 - eoo C ) NitroZl 1 ,,,rah >'*°'«*» «t a suitable 
prepared by the reaction oTala, ' r'™'" °" C " mula « 
Chloroforarate in the p^^^""* «* **■-». 

500 c. M ' ver " <**'oronWhane) al a temperature of 0 - 

According to process R rart • 
be prepared by the conversion 57? C ° mp ° Unds of 9 e ™*< formula (I) may 
of formula (VIII) and reaoted /„ I ZT Und ° f f ° rmu,a 00 to a compound 
above in a suitable solvent such « °" 0m "" a 35 defi ^ 

or aoatonitrite '^bydrofuran. N. N- 
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(vm) 

Wherein W is selected from formula Villa, b, c or d: 

H /— , 

O 

(Vina) (vine) 

H 



H 



A, -YXX 



N0 2 

cvmb) (vmd) 

Under the same conditions described previously, isocyanate of formula (Villa) 
or carbamoyl chloride of formula (Vlllb) are prepared by treatment of a 
compound of formula (II) with phosgene or triphosgene; the imidazole of 
formula (Vlllc) is prepared by treatment of the amine of formula (II) with 
carbonyl diimidazole; and the nitrophenyl carbamate of formula (Vllld) is 
prepared by treatment of the amine of formula (II) with nitrophenyl 
chloroformate. 

According to process C, certain compounds of general formula (I) may 
be prepared by the reaction of a compound of formula (II) with acids of 
formula (IX) in the presence of a 

HOOC-R3 
(IX) 
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10 



d^K? 6 ^ 3 " 09 ^ SUCh 33 dic ^°hexylcarbodiimide (DCC) 3- 
d-methyl-ammopropyl-a-ethylcarbodiimide hydrochloride (EDC) or* 

(BOP), part.cularly ,n the presence of a suitable alcohol (N- 
hydroxysucdnimide or N-hydroxybenztriazole) to generate an active ester in 

Alternatively, certain compounds of general Formula (I) may be 



(X) 



(XT) 



Particular solvents for process C include N, N-dimethylformamide 
15 ST^^^ 1 ^^ Preferred temperatures are between 0- 
dimethylammopyridine. wn,N 

According to process D. certain compounds of general formula 0) mav 
20 IX^"^ 



25 alkali metal hydride, alky, lithium or a.kali metal disi.y.a2ide in a suitab.e 

olvent such as N.N-dimethyrformamide or tetrahydrofuran at 0° C fo Led 
by the addit.on of a halo acetamide of formula nam 



(XIII). 

NR'R 2 

r° 

(Cl, Br) 
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(X/ll) 

/ntermediate halide 



HNR1R2 
(XIV) 



tnethylamine. e or a ,ert 'ary am/ne base, such as 

Amines of formula /yn/i « 

o 

(XV) (XVI) 
-° wherein Rio R 1 2 and R13 

'n <he presence of a sui» a Ki^ ^ 

*ch,oromethaneortetrah ydr0 fo 

According to general process E • 
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NR*R 2 




base, such as an alkali metal alkoxide alkali m*^i ^ -» ^ 



10 



(Br, CI. l)-(CH) n -(CO)q-R3 
(XVIII) 



These reactions are particularly run at -80 io25o r in ae m 
astetrabydrofuran, dichloromethane or N, J^iS^EE" « 

prepared by the react.on a compound of formula (XIX) 




20 



(XIX) 



25 



BOP ZT ( " ^ Pr6SenCe ° f 3 SUitab,e deh ^ing agent (DCC EDC 
BOP) or bromo-tns-pyrrolidino-phosphonium hexfluoro P hosphate7p V Br T' 
Surt.bC solvents for process F include N, N-dimethyfeL^ or 
d.chloromethane. The reaction is run at m« m ♦ y TO ™aniiae or 
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Accordin 9 t0 P^cess G, certain compounds of general formula (I) may 
also be prepared by treatment of a compound of formula (XX) 

r 0 

-lCH 2 ) n -(NH) p -(CO) q -(NH^- R 3 




with amines of formula (XXI) 

HNR16R17 
(XXI) 

wherein R16 and Rl7 ar e as described for R5 0 f formula (I) above This 
reaction is particularly run in a suitable solvent, such as dichloromethane 
"tally at 0 - 5 o C . then al.owed to warm to ambient temperatuT 

mn» • TT° 10 98neral Pr0CSSS H ' C8rtain deri vatives of formula (XXII) 
coined withm genera, formula (I) may be further converted by treatment 
with an appropriate base, such as an 





NR4 (CH 2 ) n -(NH )p - ( C0) q -(NHrQ-N / 
(XXII) 



s a uTabie etal hydride * rSaCti0n halid6S ° f 9enera ' f0rmu,a ( XX " 1 ) in a 



(CI, Br, l)-(CH 2 )g-Ria 
(XXIII) 
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solvent, such as dichloromethane or N.N-dimethyrformamide. to provide 
compounds also contained within general formula (I), 




^(CH 2 ) n -(NH) p -(CO) q - 



(CH 2 ) m R s 




where Q is CH or N, g is 0* and R 18 is selected from the group consisting of 

C1 - C 6 a,k y', Phenyl, substituted phenyl, COO(Ci-C4 alkyl ) or 
COO(CH 2 C 6 H 5 ). If necessary, the protecting group may be removed with 
acid.c, bas,c or hydrogenolytic conditions to provide additional examples of 
compounds of general formula (I), where R18 j s COOH. 

According to general process I, certain derivatives of formula (XXIV) 
contained within 1 ' 



NR'R 2 




^ R p 2 )„-(NH) p -(CO) q -(NH\-R 3 

(CH 2 )«-R 5 

(XXIV) 



genera, forrmj .a (I) may be further converted by treatment with an appropriate 
ox,d.2.ng agent, such as m-chloroperoxybenzoic acid, in a suitable solvent 
such as dichloromethane, at temperatures ranging from -20 to 50 o C to 
further provide compounds contained within general formula (I) 
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nr'r 2 



-(CH 2 ) n -(NH) p -(CO),-(NH\-R 3 



While compounds of formula (II) may be prepared according to methods 
pubhshed in the literature (Bock et al, 1987, Tetrahedron Letters 28(9) 939- 
942; Bock et al, 1987 J. Org. Cnem. 52, 3232-3239). a particular route for 
the,r preparation is illustrated in Scheme 1, below. This route is conveniently 
employed for m = 0 - 4 and R* = Cl - C 6 alkyl, phenyl, substituted phenyl 
pyndyl, or substituted pyridine. The benztriazole intermediate of formula 
(XXV) .s prepared according to published procedures (Katritzky et al 1989 J. 
Cnem. Soc. Chem. Commun. 337-338). 
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SCHEME 1 

(XXVII) 



(XXV) (CH 2)mR 5 (CH^R* 

' (XXVI) 




NH 3) MeOH 

NHt + CH 3 COO- 



H 

(xxvm) 



.1 l>5 



(CH 2 )«R ; 



NaH, 



O 

(xm) 



NR J R 2 

^1^0 H 2 , Pd/C j^O 

( c H2) n R 5 HBr. Acetic acid Z V N 

(CH 2 ) a Ri 

(XXIX) 



(n) 



34 




acid to provide compounds of formula (XXXI) r 

^u,a (XXXI) with amines of formu a " TT * 3 C ° mP ° Und * 

and removal of the Cb 2 group by treatmlT 1 ' described * Process Q 
Provides compounds of formu.a („) ^ ^ 

or HBr 

Alternatively, compounds of formula tm m*» k 

anhydride of formu.a (XXXI.) as mj^ £™ '™ -toic 
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'T' a <X " a) ™ PreP8red "<"" co "" >ou " ds •"■»". ' 
Scheme 3 




orH 2 , (CH 2 )„R 5 
Pd/C 

(XXXDQ 



Processes H 




" Y t^A rt p ( ^- (CO >' I -( NH )r-R 3 

(CH 2 ) m R 5 

(XHa) 

a F ST Va ' °, f Pr ° teCting 9r ° Up fr0m for ™ ,a 0«m -ing 

ac.d.c or hydrogenolyt.c conditions, the resulting amine of formula (XXXIX) 

may be treated (as previous.y described for processes A or C) 2 
•socyanates of formula (,«,), carbamoyl chlorides of formula (IV) imidazoles 
of formula (V), nitropheny, carbamates of formula (VI). a ddsViTufc ^ h 
the presence of a su,table dehydrating agent (BOP, DCC, EDC) acid 
chlondes offormula (X) or acid anhydrides of formula (XI) to provide 
compounds of formula (Xlla). 

Alternatively, compounds offormula (XI.) may be prepared according to the 
procedures publ.shed in Evans, et al 1987 J. Med. Chem. 30, 1229 1239 

of formuta (XL), prepared according to pub.ished procedures (Bock et a. 
1987 J. Org. Chem. 52, 3232-3239.). ' 
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Scheme A 
NaH, 



(CH2) m R 5 Bl ^Y 
(XL) P™) 



NR J R 2 




(CH 2 )„R 5 



Compounds of formula ony\ (XVII) 

alM lithium, or M metal ^ Hydride ' 

™owed by ^on with a ™ D ^ 

(CI, Br)-CH 2 -COOC 1 -C 4 alkyl 
(XLI) 

Certain compounds of formula <x>n mow ^ 

formula XXXI,/ (Scheme 2 Tby , ^ COmpounds * 

me 2) by the senes of reactions iHustrated in Scheme 5. 



Scheme 5 



O 

pooan) 



R*^(CH 2 )n-R 3 



PCI, 



or 
POCl 3 




i)n-R 3 



According to general Drocesc: i 

P-pared by ,he reaction ^1^," ^T""* " "> 

or an intermediate of formula (XLM 
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above. M eny ' ^roamates of formula (VI) as « 



(VI). as seen 



30 



According to process - ort ■ 
be prepared by the reaction of f °° n,poun * of 9 e ™al formula (I) may 

HOOC-R4 
(XLV) 

■5 *cyclohexylcarbodiimide(DCC) 3 di m «th> , 

°«ained by reao^otlC^ °' ffl n,ay b e 
«id anhyo„ d es ° mpouna °"°"™e (XUV, with add chtorides or 

Preferred solvents for process K i„.r - 

!5 60= C. Prefer bases „ triel hytao 1 i™ ? mPera,UreS are 0 - 

dimethyla m i„op /ridine '"•"VtanfTO. N-methylmorpholine or N.N- 

be PreplXTerea^o; ^ *! ^ < te > ™y afso 

drcyolohexylcarbodiimide (DCC) 3 9 S """ SUCh as 

^•da^CJ.o,^^^^^^^ 
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' 9 nerate an ac »»ve ester //> ^ 



(CB2) ° C00H Y Of^(CB ; ,„CONHR. 



ac) 




(XL VI) 




«"> C. hw, bases J,,™ are between 0 - 

°™tnylaminopyridine <"*»»»a™ne. N™,hyl mo ^ hoftne 0f N „ 

OHO™ , a (XLVm) J, s ~ O. ~ yt n(of 

solvent, such as N.N^i TOth Jl! 7 d,s,lylaade in a suitable 
* the addiiion o, a halir^*^^ - °" C followed 



h JO 



z 



pa 



R 

(XLvm) 




20 



substituted amino acids of formula (U, dMVaWvM < L > wit * 
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10 



15 



NR ] R 2 




NH 2 CH(CH 2 R 3 )COOH 
(LI) 




1/01335 



The reaction is conveniently run in water or aqueous alcohol, with a 
su.table base such as triethylamine or sodium carbonate at temperatures 
ranging from 25-50°C. 

According to process 0, certain compounds of formula (Lll) (contained 
wrth.n formula (I)) may be further converted to compounds within the 
defimtion of formula (If) by treatment with a suitable base such as an alkali 

a m s ^, 0Xi ?' a,ka "' meta ' hVdride ' a ' ky ' ' ithium ° r a,ka,i metal *silylazide in 
a su. able solvent, such as N.N-dimethylformamide or tetrahydrofuran at 0° 
C, followed by the addition of a halide of formula (LIU). 



NR'R 



lt>2 




base 



R 8 [Br,CI] 




20 



am 



According to process P, certain compounds of formula (Lll) (contained 

tf TnlTT, "2 ^ ^ l ° COmP ° UndS * n ■» ^nition 

of formula (Ig) where.n Rn is a heteroaryl substituent by treatment with 

Phosphorus oxychloride, followed by reaction with a hydrazone of formula 

LIV). Preferred solvents include dichloromethane or chloroform Preferred 

temperatures are from 0°C to the reflux temperature of the solvent 
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NR R 



1»2 




nr'r 2 



poci, 



o 

(LH) 



pj R NH 2 NHCOR n 



(LTV) 




ag) 



Intermediates for formula (XLIV) are prepared by treatment of . 
compound of formula (XL vim , . ^ ire atment of a 




Intermediates of formula (XLVIa) are prepared by treatment nr. 
compound of formula (XLVIII) where RS is L h w treatment of a 
base, such as an a.Ji me Jaloxide ^ "* aPPr0priate 
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0 




base 

[CI, BrJ-CI^COOR 14 
(LV) 

hydrolysis 



NR l R 2 



Y 



(XLVIa) 

T» N 2eS m " a ' ka,i ^ in * 

.action of isatoic ~ ? «% - 

aspartic or glutamic acid of formula (LVM II I! V Pr ° teCted L * or 
protecting gr0U p. U,a (LV,) ' fo,lowed by removal of the ester 

COOR 14 
(CH z )n 



NR*Ri 




NR1R2 



(L) 



"jN^ ^COOH 
(LVI) 

hydrolysis 




(CHj)nCOOH 



(XLVU) 



-empales ranging sJ£5S""" " "*'" - 6 — ■ 
Intermediates of formula ri v/fii \ u 

compounds of formula (LV^th a "aool JT^ * "» reaCtion of 
metal ' U Wth a " a PP r °P"*e base, such as an alkali 
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NR R 



base 



R 8 [Br,Cl] 
(UIJ 




(Lvn) 

tZZZTT*. MridS ' a ' M ,i,hiU "' ° r metel " a 

suitable sotvent, such as N.N-dimethylfomramide er tetrahydrofuran a, M c 
follow by the addition of a halide of formula (UN) ' 

A«arnatively. intamtediates of formula (LIX) wherein Rtt isa 
heteroary, substituen, may prepared ta compounds of folla LV m bu 

ofr:::r sphorus °~ 

nr'r 2 



poci, 




NH 2 NHCOR n 
(LTV) 




(LVD) 

10 Intermediates of formula (LVin a™ r,r~„ ., * <UX) 



HjlT^COOH 





15 



conveniently run in water or aqueous alcohol with a suitah L h 

intermediates offomtuia(L) are prepared by treatme^ i s J° 
anhydride of fon.uta (U, w„ h an appropnate bear, J Z^Z Lai 
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d.methylformamide or tetrahydrofuran at oo c ^ ^ 1 ' 

haloacetamide of formula (U„. ^ f °'^ed by the addition of a 




base 



O 

(LXI) 




Intermediate haloacetamides of general form. .i a /i v.* 
by the reaction of amines of formula ^ ^ be Pr6pared 

HNR1R2 
(XIV) 

Amines of formula (XIV) are obtained as described above. 
Pharmacology 



CCK - B as agonists of CCK-A can be evaluated *™ 
measured using pharmacological methods Kno™ „ 
oescrtbad ,n detail below based on similar* Wished methodologies, 
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1. CCK-A RECEPTOR BINDING ASSAY 



Tissue Preparation : 

5 

Solutions of 0.3 M sucrose and 2.0 M sucrose are prepared and chilled 
overnight at 4°C. On the following day and prior to use, inhibitors are added 
such that the final concentrations are 0.01% Soybean Trypsin Inhibitor (50 
mg/500 ml sucrose) and 100 nM phenylmethysulfonyl fluoride (8.5 mg/500 
10 mL sucrose). 

Rats are sacrificed by decapitation using a guillotine. The rat's external 
abdominal wall is wetted with methanol and fur and skin are removed. The 
abdomen is opened, the pancreas is carefully dissected out and placed in a 
15 50 mL beaker containing 0.3 M sucrose. After all the pancreata are 

harvested, excess fat and lymph nodes are trimmed off. Pancreatic tissue is 
divided into approximately 4.0 g aliquots into 30 mL beakers, each containing 
1 .0 mL of 0.3 M sucrose. 

20 In 4°C cold room, the pancreata are minced with scissors and diluted 1:10 
weightvolume with 0.3 M sucrose. Aliquots are homogenized in a chilled 40 
mL Wheaton dounce with 4 up and down strokes of the u B n pestle followed by 
4 up and down strokes of the "A" pestle. Homogenates are filtered through 2 
layers of cheesecloth into a chilled 500 mL beaker, then diluted with 2.0 M 

25 sucrose with stirring to yield a final concentration of 1.3 M sucrose 

homogenate. The resulting 1 .3 M homogenate is dispensed into 18 thin- 
walled 36 mL polyallomer tubes on ice (approximately 30 mL homogenate per 
tube) and each tube is subsequently overlaid with 0.3 M sucrose until liquid is 
approximately 0.5 cm from the top of the tube. The samples are spun in a 

30 Sorvall RC70 ultracentrifuge at 27,500 RPM (1 00,000 x g) for 3 hours at 4°C. 
The interface band is collected into a chilled graduated cylinder, diluted and 
mixed with cold distilled water to a total volume of 312 mL and spun at 
100,000 x g for 50 min. at 4°C. The pellets are resuspended in KRH buffer 
(25 mM HEPES, 104 mM NaCI, 5 mM KCI, 1 mM KP0 4 , 1.2 mM MgS0 4 , 2 

35 mM CaCI 2 , 2.5 mM Glucose, , 0.2% BSA, 0.1 mM PMSF- 0.01% STI, pH 7.4 
at 4°C), transferred to a 15 mL Wheaton dounce and homogenized with 4 up 
and down strokes of the matched "A" (tight) pestle. This homogenate is 
transferred into 2-27 mL polycarbonate bottles and spun at 100,000 x g for 30 
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mh. at 4-C. The pellet is suspended (1 mL KRH buffer/gm wt of orioinal 

a^strcWthematc^d-A-peate 1 mL allots are stored* 
o in microcentrifuge tubes. 



[1 M ^° U A n ?«[! di ' Uted iR 10 X ASS3y Bindin9 Buffer < 200 "*» HEPES 
10 mM EGTA, 1.8 M NaCI, 50 mM KCL, 50 mM MgCI 2 . 0.5"/, BSA, pH 7.4). 

cckbZZT^T, mL Assay Binding Buffer + 25 * L t 125| J ~*»™ 

CCK-e abele w,th Bolton and Hunter reagent (Amersham. 2000 C./mmo.) + 

lie ITh V* PanCTMS membraneS are incuba,ed for 30 ™*es at 
25 C while shaking gently throughout the incubation. 

binlg" 364718 (fina ' C ° nCentrati0n) iS US6d for termination of non-specie 

20 c^r f St ° PP K ed USin9 Brande " Ce " HarV6Ster ' 3X with 3 mL ice- 

20 cold (4 6 C) assay binding buffer per ish. 

b^ d nr ,,eCted ^ Whatman GF/B fi ' ,er Papers ^ assay 
buffer and filter papers counted using a gamma counter. 



15 



25 



30 



35 



2. CCK-B RECEPTOR BINDING ASSAY 

Tissue Prpparatinn- 

Hartley Male Guinea Pigs (250-300 g, Charles River) are sacrificed by 
Tr s HCL,pH7.4). The cortex is dissected and placed in 4'C Buffer The 

The cortex is minced using a Tekmar Tissuemizer then homogenized in 
Buffer with 5 up and down strokes using a motor driven glass/teflon 
homogenizer. The preparation is maintained at 4'C (on ice). 
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4°C. Pellets are saved anTT X 9 AV6rage) for 15 minut « at 

- Biorad p^t in as Ia ZtZ. «f Pr0 ' ein " d ~ * 

concen^tion, eonfinned vi, ft, Biora d proTeinTs,! ' " 

is transferred as 4 0 mL aliounu w„ 7 . ^ final suspension 

15 qUO,s '™° P' asllc "*» and frozen at -70X. 

Assay : 

Skatron filters are soaked in Buffer with nio /p „ ■ 0 

for an hour prior to harvesting ^ A,bumin ( BS *) 

20 

Stall is diluted B °'"«-Hunter reagent (Amersham, 200 

25 

conex me mb ranes a, incited ,50 minutes a, rot, teZa^e 
3" For B„ deter.ina.ion. Assay Bind,n 9 BunV is ^ f0f test 

For filter binding determination, Assay BindinnR.rffor , 

compound and guinea pig cortex membranes ***** * leSt 

35 For non-specific binding determination, 1 M M sulphated CCK an- 

substituted for test compound. su.pnated CCK-8 (Sigma) ,s 
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PC|ttte/01 

Reaction is stopped by faring using the automated Skatron Cell Harvester 
The fitters are nnsed using 4'C Assay Binding Buffer. The filters are 
subsequently punched, placed in tubes and counted using a gamma counter. 

3. GUINEA PIG GALL BLADDER ASSAY 
Tissue Prenaratinn - 



10 



15 



20 



Gallbladders are removed from guinea pigs sacrificed by cervical dislocation 
The .dated gallbladders are cleaned of adherent connective tissue and cut ' 
■nto two nngs from each animal (2-6 mm in length). The rings are 
subsequently suspended in organ chambers containing a physiological salt 
«tan (118.4 mM Nad. 4.7 mM KC, 1.2 mM MgS0 4l 2.5 mM 
mM KH 2 P0 3 , 25 mM NaHC0 3 , 11.1 mM dextrose). The bathing solution is 
mamta.ned at 37'C and aerated with 95% 0 2 /5%C0 2 . Tissues are 
connected via gold chains and stain.ess steel mounting wires to isometric 

IJZZ V tfanSdUCerS (GraSS> M ° del FT03 Res P°<^ are then 
recorded on a polygraph (Grass, Mode, 7E). One tissue from each animal 

served as a t,me/solvent control and did not receive test compound 



25 



30 



35 



R.ngs are gradually stretched (over a 120 min. period) to a basal resting 
tens.on of 1 gm which is maintained throughout the experiment. During the 
basal tension adjustment period, the rings are exposed to acetylcholine (10-6 
M) four t,mes to verify tissue contractility. The tissues are then exposed to a 

dose of sulfated CCK-8 (Sigma. 3 X 10-9 M) . After J g 
stable response, the tissues are washed out 3 times rapidly and every 5 to 10 
m.nutes for 1 hour to reestablish a stable baseline. 

Compounds are dissolved in dimethylsulfoxide (DMSO) then diluted with 
water and assayed via a cumulative concentration-response curve to test 
compound (10-11 to 3 X 10-6 M, fol.owed by a concentration-response curve 
to sulfated CCK-8 (10- to 10* M) in the presence of the highest dose X 
test compound. As a final test, ACH (10 uM) is added to induce maxima, 
contraction. A minimum of three determinations of activity are made for each 
test compound. 
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4- 18-HOUR DEPRIVATION-INDUCED FEEDING PARADIGM 
Male, Long-Evans rats (Charles River Co., Raleigh. NC) weighina 300-37. 

5 slTm "I aCC ' imated indiVidUa " y f ° r 3t ' eaSt 3 ™* ^CnT t ^s 5 
o steel mesh cages (17 8 4 y 17 q ~« u- AL a. wanness 

v 1 / .o a x>a X 17.8 cm high) with ad libitum ace*** 

and food (Lab Blox, Punna Rodent Laboratory Chow #5001 ) on * 15 h« 

) 0900 hl' ^ ° teSt,n9 ' allChOW ' butnotwaf -. '3 removed at 1600 h At 
0900 h the next mom,ng, rats are weighed. At 0945 h, rats are injected 

5. MEASUREMENT OF ACID SECRETION IN GASTRIC FISTULA RAT 

Female AH/A rats (200g) are anaesth^H • ' (1986) - 

isoflurano a „n anaesthet.zed using a mixture of nitrous oxide 

.soflurane and oxygen gas to allow the implantation of a gastric fistula The 
abdomen ,s opened with a midline incision and the stomach e^orised a 
small .ncs.on ,s made in the fundic region of the stomach 

and the stomach washed 'dean loZsl? 

sT:: ;« part t into the incision and tied * ~ Xr 9 : 

^ " 6 CannU ' a ,S then e * e "°nsed through a stab wound lateral 
to mem m,dl,ne .nasion and secured by stitching to the abdominal wa. The 
rn.dl.ne masion is sutured and the cannula Cosed with a sc^ew can t« 
prevent food loss. The rats are then allowed 1 week reTve* ZZZo e 

blLr eti0n e ~ tS " An,ma,S " h ° used ^ v7duT n s ^ d 
bottomed cages containing wood chippings and allowed free access to fooH 
and water, in a room with 12 hour light/dark cycle. ° d 

18 hours prior to the experiment, rats are placed in arid bottoms 
Prevent coprophagy. Food is removed but the JZ ^^l 
access to water. At the start of the experiment, each rat is anaes heTe d 1 

warr : rane - nitrous ° xide and «- - ~ a : 

washed with 0.9% saline via cannula to remove any remaining food At the 
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15 



W 

same time, a tail vein cannula is inserted pericutaneously to provide a route 
for .ntravenous administration. The rats are then left to recover from the 
anesthefc in Bollman type restraint cages for the duration of the experiment. 

After a 60 minute acclimatization period, gastric secretion is collected every 
15 m.nutes by drainage into pre-weighed pots. During the acclimatization 
penod. a saline infusion (3.5ml/hour) is given via the tail vein to keep the 
tubing free from blood clotting and to maintain hydration of the rat. 

Collected samples are weighed and the volume of secretions determined 
The gastnc acid concentration of each 15 minute collection is determined by 
t.tration to pH 7.0 with 0.1M NaOH using radiometer auitotitrator equipment 
and the total acid secreted per 1 5 minute period calculated. 

Acid secretion is stimulated using a submaximal infusion of pentagastrin 
(0.6ugkg-ih-i). Once a stable plateau to acid secretion is achieved test 
compounds are administered intravenously and acid secretion recorded'for a 
further 180 minutes. Inhibition of acid secretion is expressed as percentage 
inhibition of pre-test compound secretion levels. 

6. MEASUREMENT OF ACID SECRETION IN HEIDENHAIN POUND DOG 

Male beagle dogs (10-15kg) are prepared with a Heidenhain pound by a 
vetennary surgeon according to the methods described by Emas, Swan and 
Jacobsen (Methods of Studying Gastric Secretion, Chapter 42 pp 749-751 
Handbook of Physiology, Section 6, Alimentary Canal. Ed: Code CF Pub- 
American Physiology Society). Animals are allowed 4 weeks to recover from 
surgery prior to experimental use. For measurement of acid secretion dogs 
are starved overnight, with water ad libitum. Gastric juice is collected from 
30 the He.denhain pouch at 15 min. intervals and total acid output determined by 
automatic titration to pH 7.0 with 0.1M NaOH. Acid secretion is stimulated 
us.ng a submaximal intravenous infusion of pentagastrin (1ug/kg-imi n i) 
Once a stable plateau increase in acid secretion is achieved, test compounds 
are adm.nistered by bolus intravenously. Acid secretion is recorded every 15 
35 mm. for a further 180 min. Inhibition of acid secretion is expressed as 
percentage inhibition of plateau acid secretion values. 

7. RAT GASTRIC EMPTYING PROTOCOL 



20 



25 
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^LQellulose (MCI Tp«, f^gal 

2- Add Phenol Red (SOmg/100) to solution. 

3 3. Keep solution stirring during entire experiment. 
Drug Adminict rat j nn 

1 • Food deprive animals for 1 8 hours. 

2. mjec arug/prop . olyco , or prop g(ycoi a|ms WraperBonMiiy 

3. A«er 5 n**.,, gavage , s m| _ „ ^ ^ ^ 
Processing g^ marh .. 

1- After 20 minutes, decapitate animal 

2. Clamp stomach at the pylorus and mm,* ^ „ 

pyorus and card.a ends, and rinse in 0.9% NaCI. 

3- Place stomach in 1 00 mL of 0 1 N NaOH 

homogenize for 30 seconds. ' Sma " pieces - and 

4- Let settle at room temperature for 60 minutes. 

6- Decant supernatant, and add 4 mL of 0 5 N NaOH ann 

wavelength of 560 nm. nd read abs °rt>ance at a 
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Calculation* 



Percent gastric emptying = 

' •(-oun 1 cfp h e„o,^ erMfrOTteststomach ^ ^ 
average amount of phenol redi 



'recovered from standard stomachs 
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Table 1. Functional activity in isolated guinea oia aa iihi a Hw a 
expressed as % CCK-induced maximal response 



Example (30 M) 

1 



24 



^Contraction %Contraction 

(1 MM) 



63 
88 
38 
59 
82 



43 
80 
77 
13 
52 
67 



23 



2 
3 
4 
5 
6 

7 41 

8 61 16 

9 86 59 

10 73 



54 
56 



11 
12 
13 
14 
15 
16 
17 

18 24 

19 7 5 

20 83 

21 31 

22 54 

23 36 



79 



36 
93 
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% contraction y y 



Vehicle * 

10 CCK-8 B 100 

CCK-8 and CCK-A 
antagonist c 

15 CCK-8 and CCK-B 

antagonist D _ 

CCK-A agonist 1 E 87 

20 CCK-A agonist 2 F 100 



66 
0 

52 

0 
6 

2.5 



A 0.5* TOIh y, *. ^ used as . , est >ehide in ^ gastrfc enwng ^ 

gastric emptying assay. woneally at 30 nmoles/kg in the 

C CCK-A antagonist is MK-329, see Evans BP „ 

assay. K i°neaiiyat .5 nmoles/kg in the gastric emptying 

irtrapw , tone ., ly „ o.r^^-»^ o 

. Phenyl, aeetamida. <Mva^ , i i SXi^^' M4 -™ ,ht ^ 
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While it is possible that, for use in therapy, a compound of the 
invention may be administered as the raw chemical it is possible to 
present the active ingredient as a pharmaceutical formulation The 
.nvent.on thus further provides a pharmaceutical formulation comprising 
5 a compound of formula (I) or a physiologically acceptable salt or solvate 
thereof together with one or more pharmaceutically acceptable carriers 
or excpients. The carriers) or excipient(s) must be acceptable in the 
sense of being compatable with the other ingredients of the formulation 
and not deleterious to the recipient thereof. According to another aspect 
10 of the ,nvent.on, there is provided a process for the preparation of a 

Pharmaceutical formulation comprising admixing a compound of formula 
(I) or a pharmaceutically acceptable salt or solvate thereof with one of 
more pharmaceutically acceptable carriers or excipients. 

Compounds of formula (I) and physiologically acceptable salts 
and solvates thereof may be formulated for administration by any route 

and the appropriate route will depend on the disease being treated ' 
Su.table pharmaceutical formulations include those for oral rectal nasal 
top.cal, (including buccal and sublingual), vaginal or parental (including ' 
mtramuscular, sub-cutaneous, intravenous, and directly into the affected 
jo-nt) administration or in a form suitable for administration by inhalation 
or insufflation. The formulations may, where appropriate be 
conveniently presented in discrete dosage units and may be prepared by 
any of the methods well known in the art of pharmacy. All methods 
include the step of bringing into association the active compound with 
liquid carriers or finely divided solid carriers or both and then if 
necessary, shaping the product into the desired formulation ' 

Pharmaceutical formulations suitable for oral administration 
may conveniently be presented as discrete units such as capsules 
cachets, or tablets each containing a predetermined amount of the active 
mgred.ent; as a powder or granules; as a solution, a suspension or as an 
emulsion. The active ingredient may also be presented as a bolus 
electuary, or paste. Tablets and capsules for oral administration may 
contain conventional excipients such as binding agents fillers 
lubricants, disintegrants. or wetting agents. The tablets may be coated 
according to methods well known in the art. Oral liquid preparations may 
be in the form of, for example, aqueous or oily suspensions, solutions 
emulsions, syrups, or elixirs, or may be presented as a dry product for 
constitution with water of other suitable vehicle before use. Such liquid 
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preparations may contain conventional additives such as susn^ 

and related JZl , =ond,t,ons, for Mm 0 f diabetes 

end rented cond,.,ons. for rmproving gastrointestinal motility rnodifvino 

so.ubi,«y h*LtlS ISS 8 " T*" PH ,W 

15 Oral formulations for treatment of diabetes and rotate ~ 

be suitable for disintegration prior to leaZ T . T <=ond,t,ons may 
or an immediate releaL col™ ' haV ' nS n0 coa,in f 

sucrose possib, y «^ " -^cellulose or 

5 The compounds according to the invention may also be 

r inam P uies,pre.„,,eds y dnge:r:ri:crrr;:r 

> T^Z " — P*—** The composition^ ta ke 
vet, r h* SUSpenSions ' "»<*»»■ « emulsions in oily or agueo" 
v.h«. s . and may oontain formulatory agents such as suspend, 

"abtang, and/or dispersing e gents. Altemetively the aalvZL,- , 

^^POWd^^ob^dby^ciso^t*^"' 
by tyoph .ation from solution, for constitution with a suited 

e g stenle. pyrogen free water, before use. 

«=»r F ,° r ,' 0pical to the epidermis the compounds 

accrtng to the invention may be Mm as oinlments , ^ 

icons, or as a transdermal patch. Ointments and creems may for 
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s e uTbll e ih b V 0 ^" 13 ^ W,th a " 3qUeOUS ° r ° i,y base with the -""ion of 
suable th.cken.ng and/or gelling agents. Lotions may be formulated 

mm an aqueous or oily base and will in genera, also contain one or more 

emu, rfy.ng agents, stabilizing agents, suspending agents, thickening 

5 agents, or coloring agents. Formulations suitable for topical 

administration in the mouth include lozenges comprising active 

ingredient in a flavored base, usually sucrose and acacia or tragacanflv 

pasfi.es comprising the active ingredient in an inert base such as gelatin 

and glycenn or sucrose and acacia; and mouthishes comprising the 

10 act.ve .ngred.ent in a suitable liquid carrier. Fortopica. administration to 

the eye, the compounds according to the invention may be made up in a 

solution or suspension in a suitable steri.e aqueous or non-aqueous 

veh.de. Additives such as buffers (e.g. sodium metabisulphite or 

Pharmaceutical formulations suitable for rectal administration 
where.n the earner is a solid are possibly presented as unit dose 
suppositories. Suitable carriers include cocoa butter and other materials 

20 foZdT 7? ^ ^ ^ ^ SUPP ° Sit0rieS ™> be convent 
20 formed by adm.xture of the active compound with the softened or metted 

camer(s) followed by chilling and shaping in moulds. 

Formulations suitable for vaginal administration may be 

presented as pessaries, tampons, creams, gels, pastes, foams, or sprays 

25 inThe artTh additi ° n * *" ^ SUCh -*« - « 

*o in the art to be appropriate. 

For intra-nasal administration the compounds of the invention 
may be used as a liquid spray or dispersib.e powder or in the form of 
d ops. Drops may be formulated with an aqueous or non-aqueous base 
also compnsing one or more dispersing agents, solubilizing agents or 
30 suspending agents. Liquid sprays are conveniently delivered from ' 
pressurized packs. 

For administration by inhalation the compounds according to 
the .nvention are conveniently delivered from an insufflator, nebulizer or 
a pressurized pack or other convenient means of delivering the aerosol 

TkT P ;; SSUri2ed packs ™y «*"*•• a suitable propellent such as 
dicnlorodifluoromethane, trichlorofluoromethane 
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the 
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or amicancer agtnfs ! * C "' a ' ^ «**-"*»y «<• 

sequentially or simultaneously in senarate or ™«k' -T T 

readily appreciated by thasa skiUed in (he an " C a9enls «» °a 
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be ultimately at the discretion of the attendant physician or veterinarian 
In general, however, a suitable dose will be in the range of from about ' 
0. 1 to 300 mg/kg of bodyweight per day, particularly from about 1 to 1 00 
mg/kg of bodyweight per day. An appropriate dosage unit involved in 
5 oral adm.n.stration may generally contain from about 1 to 250 mg 

particularly from about 25 to 250 mg. of a compound of formula (lj The 
dosage employed for the topical administration will, of course, depend on 
the s, 2 e of the area being treated. For the eyes each dose will be 
^ typ.cally in the range of from 10 to 100 mg of the compound of formula 

For use in the treatment of CCK related disorders the 
compounds of the invention can be administered by any of the 
aforementioned routes, particularly by the oral route or by injection The 
daily non-toxic dosage for a 70 kg mamma, will be in the range of about 
i o 1 0 mg to 5 g of a compound of formula (I). 
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EXAMPLES 

S rW h ?"° Win9 6XamPleS i,,UStrate aSP6CtS ° f thjS inVenti °" bUt ShOUld 

5 not be construed as limitations thereto. 

Pharmacy Example A 

Active Ingredient: 50 mg 

10 Lactose anhydrous USP: 163 mg 

Microcrystalline Cellulose NF: 69 mg 

Pregelatinized starch Ph. Eur. 1 5 mg 
Magnesium stearate USP 3 mg 



'5 Compression weight: 300 mg 



!0 



5 



The active ingredient, microcrystaline cellulose, lactose and preglelatinized 
starch are sieved through a 500 micon sieve and Wended in a suitable mixer 
The magnesium stearate is sieved through a 250 micron sieve and blended ' 
w,th the active b.end. The b.end is compressed into tablets using suitable 
punches, then coated with cellulose acetate phthalate. 

Intermediate 1 

N-lsopropyl-N' N'-dimethvl-hon^ ne-l 4-diamino 

Acetone (30 mL, 408 mmo.) is added to a mixture of N'.N'-dimethyl-benzene- 
1,4-cham.ne (27.2 g, 200 mmol), acetic acid (glacial, 13.8 mL, 241 mmol) 
methanol (500 mL), and sodium cyanoborohydride in THF ( 1M 440 mL 440 
mmol) and allowed to stir overnight under nitrogen. After concentrating 'in 
vacuo to a residue, the reaction mixture is partitioned between ethyl acetate 
and aqueous sodium carbonate. The layers are separated and the aqueous 
layer ,s extracted twice with ethyl acetate. The organic layers are combined 
extracted wrth saturated brine, dried over anhydrous potassium carbonate ' 
and concentrated in vacuo to afford the title compound as an oil (38 0 9 2^3 
mmol) of sufficient purity for the next step. iHNMR(300MHz CDCM6= 
1-18 (d. J=6.28 Hz. 6H); 2.82 (s, 6H); 3.04 (b, 1H). 3.47-3.59 (m, 1H); 6.59 (d, 
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J=9.0 Hz, 2H); 6.73 (d, J*9.0 Hz, 2H). TLC Rf=0.3 (20:80 ethyl acetate - n- 
hexane). 



D Intermediate 2 

lsopropvU4-methow-ph envlWamine 

By employing conditions similar to those described in Intermediate 1 4- 
1 0 anisidine (1 .27 g, 20.6 mmol) is converted to the title compound, which is 
obtained as an oil (1.72 g, 10.42 mmol) and used without further purification 
1 H NMR (300 MHz, CDCI 3 ) 5= 1.18 (d, J=6.4 Hz, 6H); 3.49-3.58 (m 1H) 3 74 
(s. 3H); 6.59 (d, J=9.1 Hz, 2H); 6.78 (d, J=6.6 Hz. 2H). TLC Rf=0.7 (2:3 ethyl 
acetate:n-hexane). 

15 

Intermediate 3 



20 



2-Bromo-N.isoDropvl.Nl. phenvl-arPtamiria 



Isopropyl aniline (8.00g, 59.2 mmol) and triethylamine (8.26 mL, 59.2 mmol) 
are combined in anhydrousDCM (75 mL) under nitrogen and cooled to 0-5 C 
wUh an ice-water bath. Bromoacetyl bromide (5.16 mL, 59.2 mmol) is added 
dropw.se over approximately 10 min. and the reaction is allowed to stir to 
ambient temperature overnight. The mixture is combined with aqueous HCI 
(50 mL 1N ) and transferred to a separatory funnel. The organic layer is 
separated, dried over anhydrous magnesium sulfate, filtered and 
concentrated in vacuo to provide the title compound as a brown solid (15 13 
g, 59.1 mmol). 1H NMR (300 MHz. CDCI3) 6= 1.08 (d. J=6 8 Hz 6HV 3 53 ( s 
2H); 4.92-5.01 (m. 1H); 7.18-7.54 (m. 5H). TLC Rf=0.22 (3:17 ethyl acetate • 
• hexane). 



Intermediate 4 

2-Bromo-N-(4-dimethvlaminn.ph PnvH.N-i S nprnp v |. aee t a miri a 

By employing conditions similar to those described in Intermediate 3 N- 
lsopropyl-N\N^imethyl-benzene-1,4-diamine (6.57 g, 36.8 mmol), prepared 
as in Intermediate 1 . is converted to the title compound, which is obtained as 
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<3o ° mh2 ' cdcw - 103 « 



Intermediate 5 



10 



15 



By employing conditions similar to those described in Interna- . , 



Intermediate 6 



25 



30 



35 



H(benzyloxvrarbon Y i} a mi™ ]c ph , | 3 

one 

followed by anyhydrous DMF (025mM a« " ^ 
mixture at 0 5 7J,V ,- After maintai ™9 the reaction 

27 61 mln h k * 3 SO,Uti ° n " ^^enzophenone (5 445 q 
27^61 mmol) and anhydrous N-methyl-morpholine (5 90 mL 61 1 1 ,f 
anhydrous THF (30 mL) is added dropwisLer *wZ*£ t 0 TZ 
react,on is allowed to warm to ambient temperature and Z * 

react™ mMure ls evaporated /„ vaouo, dissdved in .J a^atea^ ,k 
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aqueous layer is areata, th=„ a >™°»°e (IN) rs added until the pH of the 

aa ta^j brre e ad^shar e ,r iiin9 s,uny " ^ ,0 °- 5 - C * 

9. 20.2 m™„. 1„ NMR ,300 Mte C D "T 6 "?£ * S"* - S °" d 

1H); 6.60 (d, j=e 1 Hz 1Hi tTp 7 r <S ' 2H); 5 35 <* J=8 ' 4 Hz. 

(95:6 cr,,urof=™ ; a^nana,, ' *"* 1H) TL& «<°™ 

Intermediate 7 

A solution of 3^ben2yloxycarbonyl)alino]-5-phenyl-1 3 dihvdrn. 
ben 2 ofe][1.4]diazepin-2-one (7 00 a 18 7 L.n , ,3 - d,hydr °- 

as jn » 
is warmed to 70 C and held for ?n m.n tu * reaction 

ambient temperature diluted wi»h J. 9 S ' Urry ,s coo,ed to 

dried at 60 C under vacuum »n „,« u hydrobromide salt is 

16.6 raaiolfo, the iTZ^^^TT* ~ < 6836 ft 
the dinydrobraraide (6.100 g U 3 Za^T Par,iti0ninS 

A «« «•>«*» ale phases, th. argan^aTL 11 d ^"t 
sodiuta sulfate. fittered. aad oer»*a,ra,ed female ' * " T anMrous 
dhad uader high vacuum to pravide the title Zeaua, """""^ " 

(3,90. ,« mmo , , H NMR ,300 n?T,r 
"0 (at, 9 H,; ,0.66 ,s. 1H,. TLC: R.0.33 ,96:6 chLd™ 
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Intermediate 8 
Carbonic arid (4-nitro-phenvh gstgr ffRli-nhnm/irthyifl 

1-(R)-Phenyl ethanol (2.939 g, 24.1 mmol) and anhydrous pyridine (2 05 mL 
25.3 mmol) are combined under nitrogen in anhydrous DCM (1 0 mL) and 
cooled to 0-5 _C with an ice-water bath. A solution of 4-nitrophenyl 
chloroformate (4.85 g, 24.1 mmol) in anhydrous DCM (15 mL) is added 
dropwise over 15 min. The reaction is allowed to warm to ambient 
temperature and stirred overnight under nitrogen. After cooling to 0-5 Cthe 
reaction ts quenched with aqueous hydrochloric acid (1N). The phases are 
separated and the organic phase is dried over anhydrous magnesium sulfate 
filtered, and concentrated in vacuo to an oil. The oil is purified by 
chromatography on flash grade silica gel using 15% ethyl acetate in n- 
hexane. Fractions containing the product are combined and concentrated in 
vacuo to provide the title compound as an oil (5.872 g. 20.5 mmol). i H NMR 
(300 MHz, CDCI 3 ) 5= 1.70 (d, j=6.4 Hz. 3H); 5.84 (q. J=6.6 Hz 1H)- 7 81- 

7.47 (m.7H); 8.25 (d,J=8.9 Hz. 2H). TLC: Rf =0.5 (1:4 ethyl acetaie-' n- 
hexane). 

Intermediates 9 & 10 

3(SHftR)-1 -phenvl-Rthox Vea rhr,n Y l 1 am i noU 5. f , h( > nY| . 1 3-dihyHrfu 
benzolelM 41diazepin.?.nn a 

and 

3(R)-ff(R)-1 -phenvl-fithoxv Ca rhnn Y i) a m i no ;.s. nhpnY ,. 1 3 . dihvrirn _ 
benzofelM 41 diazeoin-7-nn«» 

A mixture of 3-amino-5-phenyl-1,3-dihydro-benzo[e][1,4]diazepin-2- 
one (2.100 g, 8.124 mmol). prepared as in Intermediate 7, carbonic acid (4- 
n.tro-phenyl) ester [(R)-l-phenyl-ethyl) ester (2.332 g, 8.124 mmol). prepared 
as in Intermediate 8, and anhydrous triethylamine (1.133 mL, 8.124 mmol) is 
combined in acetonitrile (25 mL) under nitrogen, heated to reflux and held 
overnight. After removing the reaction solvent in vacuo , the residue is 
dissolved in ethyl acetate and washed twice with aqueous sodium hydroxide 
(1 N). After extracting the combined aqueous layers with ethyl acetate, the 
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organic layers are combined, washed with saturated aqueous brine dried 
over anhydrous sodium sulfate, and then concentrated in vacuo The 
d.astereomers are separated by chromatography on TLC mesh silica gel 
using a gradient of 30-35 % ethyl acetate in n-hexane, followed by 
■ chromatography on TLC mesh silica gel using 35 % ethyl acetate in n-hexane 
and finally chromatography on flash grade silica gel using 30 % ethyl acetate 
in n-hexane. The pure fractions of each diastereomer from each column are 
combined to provide the less polar Intermediate 9 (1.345 g, 3.367 mmol) and 
the more polar Intermediate 10 (1.210 g, 3.029 mmol). 

The absolute stereochemistry of Intermediates 9 and 10 are assigned by 
analogy to the elution profile of the enantiomers of Intermediates 9 and 10 
prev,ously reported (Bock, M.G.; Freidinger. R.M. Euro. Pat 0 508 796 A1 
1992). 

Intermediate 9: NMR (300 MHz, d5-DMSO) 6= 1 47 (d J=6 4 Hz 3HV 
4.96-5.02 (m. 1H); 5.68 (q, J= 6 .6 Hz, 1H); 7.18-7.65 (m, 14H); 8 32 (d J=9 0 
Hz 1H); 10.81 (s,1H). CHN: Calc. C 24 H 21 N 3 O 3 .0.3H 2 O C: 71.20 H5 3B 
N.10.38 Found: C: 71.23 H: 5.38 N: 10.30. 

Intermediate 10: 1 H NMR (300 MHz. d6-DMSO) 6= 1.46 (d J=6 6 Hz 3HV 
4.95-5.01 1 (m, 1H); 5.68 (q. J=6.5 Hz, 1H); 7.18-7.66 (m, 14H); 8.34 (d. J=8 2 
Hz 1H); 10.84 (s,1H). CHN: Calc. C 24 H 21 N 3 O 3 . 0 .3H 2 O C:71.20 H: 5 38 ' 
N:10.38 Found: C: 71.33 H: 5.37 N: 10.33. 



Intermediate 1 1 



N-| S o P ro P Y|. ? . f? -nK 0 .5- P hPny l .3.(SWffRV1.ohPnv l ^ ..^-- vnimin 
2,3-dihYdro-benzorelM fflffiaaelEfcl^Jba m acetamide 

Sodium hydride (60% dispersion in mineral oil, 76.5 mg, 1.91 mmol) is added 
to a solution of 3(SH[(R)-1-phenyl-ethoxycarbonyl]aminoh5-phenyl-1 3- 
d.hydro-benzore][1.4]diazepin-2-one (0.727 g, 1.822 mmol), prepared as in 
intermediate 9. in anhydrous DMF (10 mL) under nitrogen at 0-5 _C After 
st.rr.ng for 1 hr.. a solution of 2-bromo-N-isopropyl-N-phenyl-acetamide 
(0.490 g, 1.822 mmol), prepared as in Intermediate 3. in anhydrous DMF ( 3 
mL).s added and the temperature is maintained at 0-5 Cfor30min The 
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fraction mixture is added via pipede to a vigorously stirred solution (75 mL1 
o, t^ater oontaining aqueous sodiunr hyd rog en sutfate (appeal! 05 

: 6 ^r^^y? 6 s 2 ? « j ^ * «* £ 

[M+HJ+ = 575 (a ' 7 7 Hz ' 1H >' 7.12-7.62 (m, 19H). MS (FAB): 
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Intermediate 12 



35 




By employing conditions si mi ,ar to those described in .ntermediate 1 1 3 (R}- 

{[(R)-1-phenyl-ethoxycarbonyl]amino^5-phen y l-1 l 3-dih y dro- 
benzofeK1.4Jdiazepin-2.one (0.725 g. 1.617 mmol). prepared as in 
Intermediate 10. is converted to the tit.e compound which s obtaL . 
white soiid (1.027 g. 1.788 mmol, i H NMR (300 MHz^DcI) l\nl TA 
m.6H) 1.50-1.57 (m, 3H); 3.92 (d. J=16.7 Hz. 1H A^^IZ 
4-98-5.11 (m. 1H); 5.38 (d. J=8.5 Hz. 1H); 5.74-5 84 (m 1HV 6 64 M i' in 
Hz. 1H). 7.10-7.63 (m. 19H). MS (FAB): [M+HJ* = 575 ' <d " ^ 



Intermediate 13 



^-(S^Amino-P-nxn-VphPny . 3 3 g h^ ^ ^ 

L sopropyl-N-phPnyl-^rn J^^ ^ 

A solution N-lsopro Py l-2-(2-oxo-5-phenyl-3-(S)-a(R)-i. 

Phen y lethox y carbon y .]-amino>2.3-dih y dro-benzo { e] [ 1.4]diazepin-1 vl N 
P eny, acetamide (0.950 g. 1.655 mmo,), prepared as in HeZ^U in 
anhydrous DO* (25 mL) at 0-5 _C is saturated with hydrogen bromte ga 
and then st.rred for 30 min. After removing excess hydrogen bromide by 
parg.ng the so.ution with nitrogen, the reaction mixture is ™atel 
vecuo and triturated with anhydrous diethy, ether. The resu.ting r t 
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filtered, washed with diethyl ether, and dried un«»r 

c-de product is recrystallized from DCmZZZZT T** ^ 

under high vacuum to provide the title xZ™ 1 ^ ^ dried 

1-60 mmo,). i H NMR (300 1^ (5^"' ^ S °" d < 812 "* 

4-83-6.97 (m, 1H); 5 69 (s IhTt « t!^ 10 ^ 6H); 4 26 2H >- 

^ 7 o.bg (s , i H)i 7.19-7.86 (m. UH). MS (FAB): fM+Hf = 



10 
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20 



Intermediate 14 




By employing conditions similar to those describe in, ♦ 
fsopropy|- 2 -(2.oxo-5-phenyl-3-(RWf/ R M £ , '^rmediate 13, n. 

mmo.,. prepared as in fcfc^^T? ( °- 95 ° 9 ' 1655 

which is obtained as a yeZl^o^T^ 0 ^un,, 
MHz, CDCI 3 ) 8= 0.98-1 08 (m 6H) 4^ Vuf ^ H NMR < 300 
1H): 7,8-7.86 (m, U H). * «* ™ * 
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Intermediate 15 
3iNitroben7oir aci ri t.h„ v ^ frr 



Potassium t-butoxide (3 82 a 32 in 

atirred under nKrogen ,or 2 L T^T a '' hl " )r0US ™ F (7 ° mL > 
— and Panned bell £™ZTT r ~' M * 
Phases, the aqueous layer is baek-ev.,1, T "P^S the 

layers are combined, dned I "* — * The 

organic 

then ooneenirated in vacuo Tte cZ^rl!^™''™' — 
ailica ge, using 0-5,* gradient £C 22 ! ^ " *"* 
con,a,ning the produo, ere FraCli0nS 
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Intermediate 16 

A solution of 3-nitro-benzoic acid t-butvl ester n7 7n1fi o 
as in Intermediate 15 in absolute *T !/ln 9 ' mm0l) ' prepared 
on carbon (10 0 30 TTstTeT « ^ " C ° rnbin6d Pa " adium 
approximately 3 hrs Thl J ^ atmos P neric hydrogen for 

dl£££ ea^ anS nen 3 c'° n T" * ^ ^ 3 pad * 
rrvcfo.r °7 I n concentr ated in vacuo to an oil which 

Hz. 1H). MS (C„; ^ = 1* * " ? 34 * ,H,: 7 38 « J = 8 ° 



Intermediate 17 
3-(2H)-Tetrarol-S.vl nh e nv. ami ^ ^— hlnri ,,„ 

3-Aminobenzonitrile(10.0g,847mmo.)andtribu^^ 127 1 

mmol) are heated toaether at 1 fin , . 1 9 ' 1271 

«200 mL, an. me coined S^tS?"* " ^ HC ' 
bath for 0.5 hrs The resullino LT . . an '^^ahol 

~r(100ml^ 

from methanol (600 mL) to give 3 f 2H T^! c ° Th ' S ' S recf y stal "** 
hydrochloride as an oC^^ H> ^ 
d6-DMSO): 7 32(d =7 8^ im l «f ^ ^ ,H NMR W MHz, 
_C (dec). * 7 57 1 1H) " 7 82 ^ 2H) m.p, 256-262 

Intermediate 18 
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Sodium hydride (60% aversion in mineral oil 428 mq 10 7 mmnll • ^ 

benzo[e]f1,4]d,aze pi n-2-one (3.924 g, 10.19 mmol). prepared as in 
lntermed ( ate 6, in anhydrous DMF under nitrogen a 0-5 C A Lr ■ , 
1nr. l 2-Bromo- N -iso P ropy,-N-pheny,-acetamide( .7^9 ^ 0 7^7 " 
prepared as in Intermediate 3. in anhydrous DMF (5 mU a 17 

mixture is allowed to stir at ambient Jmn er 1 nd the 

aHH . . 31 amDie ™ temperature overn ght. The reaction i« 

added via pipette to water onn m i \ . «u • " reaction is. 

r*:^ 5 ~: -™r ,o provide 



Intermediate 19 



20 



25 



30 



^^^^^ 
A suspension of N-lsopro Py |-2-{2-oxo-5-phenyl-3- 

[(benzyloxyoarbonyDaminoJ^.^ihydro-benzofeWI 4]diaze D in 1 W ium^k , 
acetamide (2 500 q^r mm „ix -^'ezepm-l-yrHi-phenyl 

on carbo (W^ h ^ " " ' ntermediate 1 * pa,,adiu ™ 

5 352 ml k 9) d COncentrate * hydrochloric acid (0 446 mL 

h v f ° S0 ' Ute ethan °' (75 mL) is stirred T atmospherto 
hydrogen overn.ght. The reaction mixture is fi.tered through a pad of 
diatomaceous earth, concentrated in vacuo and triturated with 1 w 
djethy, .he, After Altering the slurry, the «-J!^^2£ 
under h.gh vacuum to provide the title compound as a white solid 1 
4.04 mmol). i H NMR (300 MHz. d6-DMSO) 6= 0.96 (d « H ' 6H V I ?„ 
6.28 (m.2H); 4.68-6.82 (m.1H)- 5 14 (s 1HV7»7-»/ f 
2H). MS (FAB): [M+HJ* = 427 X 76 (m ' 14 H,; 9 04 ^ 
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Intermedate 20 
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3rf(4.nitrophPnyl)o^rnrhnnvll 3mi DS: benzoic acid tgrt bj ityl , t, , 

A solution of 4-nitro-phenylchloroformate f3?8n is?..™ .i • 
n rMn c ml ,.. ' maie l dze 9- 16 -24 mmol) in anhydrous 

DCM (25 mL) ,s added dropwise o«r 20 min. to a solution of 3-amino- 
taWM ««H ester (3.15 g, ,6.24 mmo,, and anhydrous p^ne ,1 379 
mL. 7.05 mmol) ,n anhydrous DCM (25 mL) under nitrogen at u-5 C Thf 
reacon mixture is attowed „ warm to ambient temperate and sted 
drilr Tr**" 9 * *— HC ' <"* Motion so 2n ,s 

under h „ h * ^ " ** 30 and dried 

Intermediate 21 

3J3-(2. OXO - 5 -ph P nyl- ? . rtlhvrim ^ , 

benzoic ari d tert-hnty i ae)a , 

a 5.80 mmol). prepared as in Intermediate 7. 3-[(4-nitrophenyl)oxycarbonvn 
am.no-benzo,c acid tert-buty. ester (2.078 g, 5.80 mmo, 'prepared a! T 
In termed* e 20, and triethylamine (0.85 mL, 6.09 mmo, in acTnifri e 60 
mL) ,s heated to reflux under nitrogen. After heating for 1.5 hrs ZreaL 
slur* , s cooled to 0-5 .C, filtered, and washed with acetonitri The orSl 
-s dned overnight under high vacuum to provide the tit.e J^^J^l 

s. 9H). 5.34 (s. 1H); 7.24-7.67 (m. 12H); 8.01-8.02 (m 1H) TLC- R - ol 
(9:1 chloroform: methanol). ' °' Rf * 0 4 

Intermediate 22 

g -ffbenzyloxycrhnnyDaminnl-S-methvl 1.3^^,^ 1jr|h 

one 
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By employing conditions similar to those descrihPH i« , . 
that the final treatment with V"" 
2-amino-acetophenone (1 86 a 13 a mml n ° ! P erforme <*. 

which is obtained in a ^1^^ ~ * ? *«* ^ 



Intermediate 23 




15 



By employing conditions similar to those described in 
RbenzyloxycarbonyDaminoI-S-methvl 3 ! ,nte ™*'ate 18, 3- 

one (0.500 g 1 55 Loh LITT 1,3 " d,hydr0 - benzo Nf1.4]dia 2 e P i n . 2 . 
20 title compound ^T.:^? 1 :* ^ converted to the 
1 H NMR (300 MHz, CDC, 3 ) 6= 10^ 1 2 7m iT^L ( °' 775 9 ' 155 ™^ 
Hz. 1H); 4.22 (d, J=16.6 Hz 1 H)^492 5 25 / i'u (S ' ^ 390 (d " J = 166 
7-11-7.58 ( m, 14H). MS W^S^ 4H): 6 W J=8 ° H2 ' 

Intermediate 24 

2^Amino.5^Pthy|.>>.nvn ^ „ , , , „ , l^gl!^^ 

!§oeroeyMi£tenyj a r fl)a m^ 

By employing conditions similar to those described irv m» 
that the reaction is performed in the absenc 0 ^ZT ^ * — * 

Prepared as in Intermediate 23. is converted to ll * r ^ 
35 crude title compound. 

concentration in vacuo is partitioned te^e^ZlTT ^ 
aqueous brine. The ethy, acetate ,ayer is sepa^dTe! 
-um sulfate, fi,tered, concentrated 
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4.29 d, J. 6.^° J££ » * » « £ 3H»: 3.62 «, ^ H2, ,H,; 

Intermediate 25 
7-Nitro-1 -tPft-h, rtgx^ rh 0 nvl-inri a7 nio 

|j £ul on of 7-ni tro-IH-indazole (2.81 9 , 17.23 mmol,, di-terlbuty, carbonate 
(7-52 g 34.5 mmol). tr le thylamine (4.81 mL. 34.5 mmol) and 4- 
d me tny am pyrjdjne {2 U g 17 2 ^ 

mL) ,s sfrred under nitrogen at ambient temperature for approxima e,y 3 ts 
After removing the solvent in vacuo the residue is nart ^ ? 



25 



Intermediate 26 
Z-Amino-l-tert-butoyvrarh^^. indaggje 



30 



35 



A mixture of 7-Nitro-1-tert.butoxy C arbony.-inda 2 o(e (1 .000 g 3 798 mmoh 
Prepared as in .ntermediate 25, and palladium on carbon (10 wt% oTo S in 
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Intermediate 27 



N-lso P ropvl-N-(4-methoxv-Dhe nvn.2-f2-oxo-5-phenvl-2.3-dihvdrn- 
benzofein . 41diazepin-1 -vl Vacetamide 

5 

By employing conditions similar to those described in Intermediate 11,5- 
phenyl-1,3-dihydro-benzo[e][1,4]diazepin-2-one (Bockef. a/., J. Org. Chem. 
1987, 52, 3232-3239. 3.00 g, 12.71 mmol) and 2-bromo-N-isopropyl-N-<4- 
methoxy-phenyl)-acetamide (3.820 g, 13.35 mmol) are converted to the title 

1 0 compound, which is obtained as a wet white solid. The product is dissolved 
in anhydrous DCM, dried over anhydrous sodium sulfate and then 
concentrated in vacuo . The residue is triturated with n-hexane, filtered and 
dried overnight under vacuum to provide the title compound as a white solid 
(5.380 g, 12.18 mmol). 1H NMR (300 MHz, d6-DMSO) 6= 0.91-0.97 (m, 6H); 

15 3.70 (d, J=10.4 Hz, 1H); 3.76 (s, 3H); 4.08 (s, 2H); 4.51 (d. J=10.6 Hz, 1H); 
4.67-6.78 (m, 1H); 6.97-7.63 (m, 13H). MS (FAB): [M+H]+ = 442. 

Intermediate 28 

20 

{l-flsopropvl^-methoxv-D henvn-carbamovlmethvn^-oxo-S-DhsnYl-P^- 
dihydro-1 H-benzofein 41diazepin-3- Y l)-acetic acid tert-butvl ester 

A solution of 0.5 M potssium bis(trimethylsilyl)amide (0.5 M in toluene. 4.75 
25 mL, 2.38 mmol) is added via syringe to a solution of N-isopropyl-N-(4- 

methoxy-phenyl)-2-(2-oxo-5-phenyl-2,3-dihydro-benzo[e][1,4]diazepin-1-yl)- 
acetamide (1 .000 g, 2.27 mmol) in anhydrous THF (15 mL) at -78 _C under 
nitrogen. After stirring for 15 min., tert-butyl bromoacetate (0.384 mL, 2.38 
mmol) is added via micropipette and the reaction is maintained at -78 _C for 
30 45 min. Acetic acid is added (0.026 mL, 0.454 mmol) and the reaction is 
allowed to stir to ambient temperature overnight. After removing the solvent 
in vacuo , the residue is purified by chromatography on flash grade silica gel 
using 50 % ethyl acetate in n-hexane. Fractions containing the product are 
combined, concentrated in vacuo to a white foam, and dried under high 
35 vacuum to provide the title compound (1.035 g, 1.863 mmol). ""H NMR (300 
MHz, d6-DMSO) 5= 0.88-0.94 (m ,6H); 1.34 (s, 9H); 2.86-3.06 (m, 2H); 3.77 
(s, 3H); 3.90 (t, J=7.2, 1H); 4.06 (d, J=16.8 Hz, 1H); 4.20 (d, J=16.5 Hz, 1H); 
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4.63-6.74 (m, 1H); 6.97-7.08 (m, 2H); 7.15-7.31 (m. 4H); 7.36-7.53 (m, 6HV 
7.57-7.66 (m, 1H). MS (FAB): [M+H] + = 556. 



Intermediate 29 



{1-flsopropyl-f4-mf»thnw-Dhenvn-carh a m o V |methvq-?.oxo-5-phen Y l.9 1. 
dinvdro-lH-henzofein 41d iazepin-3-vH-acetic acid 

By employing conditions similar to those described in Example 10, {1- 

[lsopropyl-{4-methoxy-phenyl)-carbamoylmethyl]-2-oxo-5-phenyl-2,3-dihydrc 
1H-benzo[e][1,4]diazepin-3-yl}-acetic acid tert-butyl ester (0.910 g, 1.638 
mmol), prepared as in Intermediate 28, is converted to the title compound, 
which is obtained as an off-white solid (0.943 g, 1.888 mmol) which is used 
without further purification. 1 H NMR (300 MHz, CDCI 3 ) 5= 1 .07 (d J=6 7 Hz 
6H); 3.14-3.26 (m, 1H); 3.54-3.65 (m. 1H); 3.81 (s, 3H); 4.02 (d, J=16 8 Hz ' 
1H); 4.28-6.29 (m, 2H); 4.88^.99 (m, 1H); 6.76-7.88 (m, 13 H). MS (FAB) - 
(M+HJ* = 50O. '' 



Intermediate 30 



2-f3-(N-Ben2vloxvcarbonvl-amino U2-oxo-5-Dx/ridin-3-vl-2a.riihYrirn. 
benzo|e]f1 l 41dia7ftpin-1-vll-N-isopr QD vl.N-( 4-meth 0 w-nhpnyh. aee t ami ri ft 

A solution of 1.000 g of 3-(benzyloxycarbonyl-amino)-5-pyridin-3-yl-1,3- 
dihydro-benzo(e][1,4]diazepin-2-one (2.591 mmol, Pat. App. WO 93/16999) 
in 7 mL dimethylformamide at 0 °C under nitrogen was treated with 5.44 mL 
(2.72 mmol) of potassium bis(trimethylsilyl)amide (0.5M in toluene). After 
stirring for 10 min., a solution of 0.779 g of 2-bromo-N-isopropyl-N-(4- 
methoxy-phenyl)-acetamide (2.72 mmol), prepared as in Intermediate 5, in 2 
mL of dimethylformamide was added to the mixture. The reaction was stirred 
to ambient temperature over 2 hrs. and then quenched into a mixture of ethyl 
acetate, water and saturated aqueous brine. The phases were separated 
and the aqueous phase was back-extracted with ethyl acetate. The organic 
layers were combined, washed with saturated aqueous brine, dried over 
anhydrous sodium sulfate, filtered and evaporated in vacuo to a residue. The 
residue was purified on flash grade silica gel using 9: 1 ethyl acetate / 
hexane: The appropriate fractions were combined, evaporated in vacuo to a 
foam and triturated with hexane. After evaporation of the hexane in vacuo, 
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Intermediate 31 
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temperature for 16 hrs The reaction ^ ^ ^ Stirred * ambient 

W IK 8.3), 7.50 (m, 2H). 7.27 m, 2H) 7 0 (d 2H J-B8)'s?l7 ^ 
4.52 (d, 1H, J= 16 7) 4 31 f d 1H /- \* J/,. ' 8 ' 8)l 525 (s ' 1H >- 
(ESI): [M+HJ+ = 458 ' ' 1K J ' ^ 388 < S « 3H ^ 1 ^ (m, 6H); MS . 

Intermediate 32 

A suspension of isatoic anhydride (9 54n «c«, , x 

<e.1 9. 58.5 mmo , , „ OMF (30 1, S P °' aSSiUm 
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Intermediate 33 

a^Dioxo^H-benzord.i 3^ , ^ f> , ^ 

Bdgn^acetamidg 

DMSO): d MOM ^j%e H ,?^, 3 , mm0 * ) - (300MHz, ds- 

Acetate/Hexane(1:i)) : Rf=o.4 4 . " (Ethyl 



Intermediate 34 



20 



2 i2,5-dioxo-?3 4.5-t B tr a h Y ^u- n - nr| ]{] ^ 

phenvlacgtami^ 




25 



30 



35 



mD is added and the mixture > «r^TT ^ ^ (10 ° 
concentrated to a brown viscous oil Zl J * r83Ction mixture * 

"ashed with water. Z^eo^ l Z ^ (3 °° mL > « 

so.ut.on is dried ^^^S^* "* ^ ^ 
yellow foam. Realization from ethyl ^^7, ^ t0 8 
mU gave the tit.e compoun d (7 55 c \Z mmnn ^ 100 

NMR (300M Hz, CDCI3) 1 12 fd j- 6 7 m «l° ° T " ° ff - White P ° Wder " 1H 
*7 H, 1H,; S.S2 (m 1H) ^ k?^* 4 * 5 05 * 
(FAB): [M+H]+ = 352. (d ' J 7 5 Hz - 1H )- MS 



Intermediate 35 
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z^aifea^ ^ ^ , n , ra ^ n ^„,„. c a 

N-phenvl acetamide 
A solution of bis (trimethylsil y ,)amide (0.5 M in toluene, 3.52 mL 1 76 mmon 

2 3 6 r Syr T t0 3 SOlUti ° n ° f N ' iS °^.-2^.5^ 6 
min n Tj '^^^'^^'^-P^ny'-acetamidefeoOmg 1 600 
mmo.) n anhydrous THF (10 mL) at -78 _C. After stirring for 5 min i 
az de U org. Cnem. . 1973. 38, 1 1-16. 0.618 g, 2.00 mmol) is added as a 
sohd ,n one portion. The reaction is stirred at -78 C for 4 min and then 

y T ition of 9lacial acetic acid (457 uL ~ 80 ^ 

conl, /! miXtUr6 iS a "° Wed t0 W3rm t0 «*••* temperature 
concentrated ,n vacuo to a residue, and chromatographed on flash grade 

tlTsT 9 8 ° 0/ ; 6thy ' ^ in Fracti - containing he 

product are concentrated in vacuo to a solid and dried under high vacuum to 
afford the title compound as a white foam (416 mg 1 127 mmo if 1 H nmp 

%TZiT?^r j * 098 (d - j "- 6 h - WIT =i 6 r 2 R 

1H). 4.19 (d. J=16.0 Hz, 1H); 4.62-6.74 (m. 1H); 6.70 (bs 1HV 7 25 (d 1-7 , 
Hz. 2H); 7.39-7.50 (m, 5H); 7.63 (, J=7 .2 Hz. 1 H); 7.88 d >7 6 Hz 1H) 
8.77 (s. 1H). MS (FAB): IM+H] + = 417. ' * 

Intermediate 36 

2-(4-Amino-5-o yf v4,5.dihYdro-1 o gj g tntra^.^^ ^..^ § 

ISQDrODVl-M-phenvl.a^tamiH^ 

vi^w U ^° n °^ ^"^" a2 ' < ^ 0 '^" oxo ~^'^"^'' 1 y^ ro "^ '2i3a,6-tetra-benzo[e]azulen-6- 

(15 ° ^ °- 361 ^ ^Xtn 
methanol (4 mL) is treated with stannous chloride (103 mg 0 541 mmoh J 

am bie nttemperature. After 15 min., the methanol is reJZZacT^ 

the res,due partitioned between DCM and B% aqueous potassium , 

containing sodium ch.oride. The organic layer is' «p^SL~ 

DCM ' The ^ s « combined, dried o er 

anhydrous sod.um sulfate, filtered and then concentrated in vacuc to vield > 

.sopropyl-N-phenyl-acetamide (140 mg, 0.361 mmo. as a whitt foam which i s 
used ,n the preparation of Example 1 ^^J^^Z 



Intermediate 37 
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N-so P rop Y |. ? . ( 5-oxo^ l 5-dihydro.1 7 3a e-tetr^-h-n^ j g yl ] N 

phenvl-acatamirio 

Pyridine (3.0 mL, 36.9 mmol ) is added to a stirred suspension of 242 5- 

d.oxo-23 ) 4,5-tetrahydro.ben20[e][1,4Jdia 2 epin-1-yl).N-isopropyl-N-pheny|. 
acetam.de (6.45 g, 18.4 mmol ) in toluene (180 mL). The mixture is warmed to 

1 1 " S0,Uti0a Ph ° SPOrUS OXyCh,0ride < 114 mL - mmol ) 
« added and the mixture is heated at reflux for 1.75 hrs. during which a red 
o.l separated out from the reaction mixture. After cooling to room 
temperarure. toluene is removed and the residual oil is diluted with water and 
extracted with ethyl acetate (x 2). The organic extract is washed with aqueous 
hydrochloric acid (1 N) and brine, dried over magnesium sulfate and 
concentrated to give a tan foam (6.3 g). The crude product is dissolved in 
toluene (180 mL) and formyl hydrazine (2.8 g, 46.2 mmol ) is added The 
m.xture is heated at reflux for 22 hrs. After cooling to room temperature the 

ZTlT™!* di ' Uted Wlth 6thyl ^ (2 °° mL) and washe < with water 
(x 2) and bnne. dned over magnesium sulfate and concentrated to a light 
brown foam. Purification by si.ica-ge. flash chromatography with 5-10% 
methanol in dich.oromethane as eluent fol.owed by recrystal.ization from ethyl 
acetate/petroleum ether (1;2. 150 mL) provided the title compound as a white 
powder (2.85 g 7.60 mmol). MP 141- 3 o C . Found C. 66.4 ; H 5 65 N 18 T 
C21H21N5O2.0.25 H 2 0 requires C, 66.4, H. 5.7; N, 18.4 1 H NMR (300MHz 
CDCI3): 1,3 (d. J=6.6 Hz, 6H); 3.5-5.9 (m. 4H); 5.05 (m. J=6 6 Hz H) 7 ^' 
7.7 (m, 8H); 8.01 (d. J=7.6 Hz. 1H); 8.26 (s. 1H). MS (FAB): (M^ = 376 

Intermediate 38 



30 



35 




S^-p-dH-lndol-S-ylmethyl^.S-dioxo^.S^.S-tetrahydro- 
benzo[e][1.4]diazepin-1-yl]-N-isopropyl-N-(4-methyoxy-phenyl)- 
acetamide(289mg. 0.567 mmol ) is dissolved in toluene (6 mL) at 80 o C under 
n-trogen. Phosphorous oxych.oride (1 16mg, 0.752 mmol ) is added dropwise 
and the react.on mixture is refluxed 2.5 hrs. The solvent is removed in vacuo 
and the crude product purified by flash chromatography on silica gel (30 g) 
eluted with ethyl acetate/hexane (2:3. 500 mL). Fractions containing the 
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uZr tl bin6d "H™**" — o and dried briefly 

under h,gh vacuum to give the title compound (167 mg, 0 315 mmol) as a 

yellowfo a m.lHNMR(300MHz.CDCl3): d1.10(d 6H 

(d, 1H, J-16.8 Hz); 5.03 (m, 1H); 6.88-7.34 (m. 10H) 7 49 ft HV 7 « ,h 
IK ^=7.8 Hz); 7.68 (d, 1H. J=8.0 Hz); 7.99 s 1H TLC^ethyl ' ' 

acetate/hexane, 2:3): Rf= 0 .38. Y 

Intermediate 39 

By ampioying conditions slmi , ar , 0 | ntermediale 3a 
~*^d*°-2,3*5. t a,^ 

1S opropy l .N.(4.n,e 1 hyoxy.pheny l ,. a ceta m iO e( -.30 ai O^TmJoTs 
subsMutad for S^1H.|ndol-3^.m«hyl). 2 M oxc-2 3 4 sTl w 

and ot har raaganu scaied according*, *. „„. J^L 

(ethyl acetate/hexane, 2:3): Rf= 0.38. } ' 

Intermediate 40 



30 



35 




To a solution of (R)-2-I3-(1H-lndol-3-ylmethyl)-2,5-dioxo-2 3 4 5 tp^h, h 

30 min . ,-Bu.y, bromoacarara <61mg. a313 m mo„ is ad*d and! 1!™ 
**. siirrsd with cooling for 1h fdiowad Oy sjring *Z£ 
.empararura. Th. solvan, is racnovad „ vaco and ,ha raal* 1^ rt0 
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cn.de product and a ™. *k . concentrated to a yaltow oil. The 

butoxycartoTy S T S" d ' 8lkylated — <"H»W-V 
aarbamoyimemy,^^ 

acetic acid ten-buly aate^ra jp^^^*^^ 1 )- 
Pak C-16 column eluted «n! Z . " pr,|>ara,ive HPLC on a Delta- 

aPPn^a^^T^ 3 ^; hT" * 3 ^ " 150mU * ^ 
compound " JESS ai^r '° *" *" TFA M " * lhe » 

(MH+); RP^PLC( V Zr 8 i^r^r^ MS ' FAB »^=25.3 
'--dien,,3^^^ 

Intermediate 41 




15 



By employing conditions similar to thn Ca h«» ^ ^ . 
20 oyclonaxyM.Mhydro.beCl t lTaleoin? " " lnte '™«° »■ S- 
93/19063. 3.00 g 7 66 mrnohZ 'Z. ^ ~™ (Patent A PP«cation WO 
Phanylj-acetamioep^T immZr^^^'V- 
»hich is obtained a a wnite 12 S "V" ' i,,e com "»-'* 

CDC,,, 6= 7.60 ,m 2HI 72V,m ,o, ° n "" 0 ' ) - NMR < 3 °0 

4.22 (d, 1H. j . 16.6). 3.93 (d ,H J - ,. t Vi , ^ " 95 (m ' 1H * 

* 'OH,, 1.05 ,m, 6H, - W l" ' " 3 1H> ' 
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35 




By employing conditions similar to those describ-H i„ c 
Denzofe][1 ,4]dia2epin-1 -ylJ-N-isoproovl-N m m a »K u 
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was purified on flash grade silica gel e.uting with 1 . 1 ethyl acetate / hexane 
Fract,ons containing the product were combined, evaporated in vacuo and 
triturated with n-hexane. Hexane was removed in vacuo and the remaining 
solid was dried under high vacuum to provide the title compound as a white 
5 cyrstalline solid (1.176 g, 1.92 mmol). 1 H NMR (300 MHz, CDCI 3 ) 6= 7 56 (d 
1H. J = 7.8), 7.44 (m, 2H). 7.28 (m, 7H). 7.05 (m. 1H). 6.93 (m, 2H), 6.58 (d ' 
H J = 9.5), 5.69 (d, 1K J - 9.4). 5.21 (d, 1H, J = 12.3). 5.02 (d, 1 H J « 
Z3) 4.97 (m. 1H), 4.25 (d, 1H. J = 16.5), 3.88 (d. 1H, J = 16.5) 3.83 (s 3H) 

10 ^^&™ M ^~*™»***" 



Intermediate 43 
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2-(3-Amino^.N-oxide-2-oxn-5-n,rlnh 6 wl. ? .^ih v H r ». hen2orft1f1 ^ ] Hia ^ 
1-yl)-N..soproDv|.N-M.mAthnv V . Dhenvn . affptamiHo 

A solution of 2-[3.(N-benzyloxycarbonyl-amino)-4-N-oxide-2-oxo-5- 

cyclohexyl-2,3-dihydro-benzo[e][1.4]diazepin-1-y. ] -N-isopropyl-N-(4-methoxy- 
phenyl)-acetamide (1.00 g, 1.63 mmol) in 100 mL of 1:1 ethyl acetate ■ 
ethanol was combined with Palladium on carbon (10 wt%. 333 mg) and 
hydrogenolyzed under an atmosphere of hydrogen for 5 hrs. The reaction 
mixture was filtered, evaporated in vacuo, and triturated with diethyl ether 
The d.ethyl ether was removed in vacuo and the residual solid was dried ' 
under high vacuum t0 provide the t| , |e compomd as & ^ ^ 

(733 mg. 1.53 mmol). 1 H NMR (300 MHz. CDCI3) 8= 7.45 (m 3H) 7 25 (m 
2H). 7.06 (m, 1H). 6.93 (m, 2H), 4.96 (m, 1H). 4.90 (s. 1H). 4.25 (d 1H J -' 
16.4). 3.88 (d. 1H. J = 16.4, 3.82 (s. 3H). 3.23 (m. 1H, 212 (m. 2H 1.7o" (m 
4H), 1.28 (m,4H), 1.05 (m,6H). MS (FAB): [M+HJ+ = 479.3. 



Example 1 




According to Process B, a mixture of of 1,1 '-carbonyldiimidazole (28 6 mg 
0.176 mmol) and 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[e][1,4]diazepin-1-yl)-N-isopropyl-N- P henyl-acetamide (75 0 mg 0 176 
mmol). prepared as in Intermediate 13, in anhydrous THF (5 mL) is stirred at 
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ambient temperature under a nitrogen atmosphere for approximately 30 min 
and then heated to reflux. After refluxing for 2 hrs. 3-(2H-tetrazol-5-yl)- 
Phenylamine hydrochloride (3B.5 mg, 0.185 mmol), prepared as in 
intermediate 17, is added in one portion and the reaction is held at reflux for 
an add,t.onal 5 hrs and then concentrated in vacuo to a residue. The residue 

of sol'/ / TT - phase HPLC on 3 c - 18 co,umn with a 9radient elution 

o 30-68 /c aceton,trile ,n aqueous trifluoroacetic acid (0.1 % v/v) over 30 min 
at 100 mL/min. Fractions containing the product are combined, frozen and' 
lyoph.l.zed to provide the title compound as a white lyophile (37 mg 0 060 
mmol). i H NMR (300 MHz. d6-DMSO) 5= 1.04 (d, 6H); 4.21 (d J=16 4 Hz 
1H); 4.31 (d. J=17.1 Hz, 1H); 4.79-6.86 (m. 1H); 5.35-5.36 (m IH)- 7 32-7 78 
(m, 19H); 8.26 (b. 1H); 9.38 (b, 1H); MS (ESI): [M+H]* = 614. 



15 



Example 2 



20 



25 



N-l S o P ropYl-?.f5.mPthv|.'>.nx Q -3.^.nh 0 n vl .,. ^i doU ^. Hihv ^_ 
benzof elf 1 41diazepin-i -vi|.M . D h 6 n V i- a r 0 t ami ^ 

According to Process A, phenyl isocyanate (0.065 mL, 0.602 mmol) is added 

-yl)-N- lS opropyl-N-phenyl-acetamide (219 mg. 0.602 mmol). prepared as in 
Intermed.ate 24. under nitrogen in DCM (3 mL). The reaction mixture is 
stirred at ambient temperature overnight and then concentrated in vacuo 
The rescue is dissolved in ethyl acetate, washed twice with 1N HCI dried 
over anydrous magnesium sulfate, and then concentrated again to a residue 
The crude product is purified by reversed-phase HPLC on a C-1 8 column 
with 60% acetonitrile in aqueous trifluoroacetic acid (0.1% v/v) over 30 min 
at 100 mL/min. Fractions containing the product are combined, frozen and' 
lyophil.zed to provide the title compound as a white lyophile (92 mg 0 1 90 
mmol). 1 H NMR (300 MHz. CDCI 3 ) 6= 1.02-1.25 (m, 6H); 2.59 (s 3HV4 08 

U VJ'l no\ 1H>; J=16 9 HZ " 1H); 4 - 93 - 5 00 1H >: 5 "56 d, J=6.3 

Hz. 1H); 7.02-7.61 (m, 14H); MS(FAB): [M + H] + = 484. 

Example 3 

N-lsopropyl-2-f?-oxn-5^henvl-3-f3-nhPn Y i . ureidn) . ? ^^ ihyH ^ 
benzofelf 1 ,41diazepin-1 -vll-N- D henvl. a r 0 t a m.>i a 
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According to Process A, phenyl isocyanate (0.027 mL. 0.246 mmol) is added 
o a solution of 2-(3-Amino-2-oxo-5-pheny.-2,3.dihydro.ben 2 o[e][1 ,4]diazepin- 
1-yl)-N..so P ropy|-N-phenyl-acetamide (100mg, 0.235), prepared as in 
lntermed.ate 13. in anhydrous DCM (3mL) under nitrogen and allowed to stir 
o at ambient temperature overnight. The reaction mixture is washed with 
aqueous potassium carbonate (5% w/v), dried over anhydrous magnesium 
sulfate, and concentrated in vacuo to a residue. The crude product is 
purified by reversed-phase HPLC on a C-18 column with a gradient elution of 
42-60 /o acetomtrile in aqueous trifluoroacetic acid over 30 min at 1 00 
1 0 mL/min. Fractions containing the product are combined, frozen and 

lyoph.lced to provide the title compound as a white lyophile (78 mo 0 143 
mmol) 1 H NMR (300 MHz, CDCI 3 ) 5= 1.06-1.08 (m, 6H); 4.06-6 29 (m 2HV 
4.92-5.01 (m.1H); 5.67 (b, 1H); 7.07-7.68 (m.21H); MS(ESI): [M + H r = 546 
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Example 4 

2-{3-f 3-f 1 -H-inda70|P-7-vn-ur ft irin l ^. tT , a t hvl.?^ y n.? ^.h.k^ ^. 
benzofe1f1,41dia7enin-l-vlVN.i sn nmp y L N . Dhenv |. arctgmirfa 

A. 2-f3^3-ri-(tRrt-Rutn^rarhnnvn.ind a7 nl-7. Y . 1 .., m Hol .5. mftth ,. ? 

d.hydro.benzofeKI 4Wi,z^n-iv.^.np ^^ Hn l t ^.JL - 

According to process A, employing conditions similar to those 
described in Example 12, 2-(3-amino-5-methyl-2-oxo-2,3-dihydro- 
benzo[e][1 .4Jdi a zepin-1-yl)-N-isopropyl-N-phenyl acetamide (1 1 3 mg 0 31 1 
mmol), prepared as in Intermediate 24, and 7-amino-1-tert-butoxycarbonyl- 
.ndazole (113 mg, 0.31 1 mmol). prepared as in Intermediate 26 are 
converted to the crude title compound. The product is purified by 
chromatography on flash grade silica gel using 70% ethyl acetate in n- 
hexane. Fractions containing the product are concentrated in vacuo to a 
sol.d and dried under high vacuum to provide the title compound as an off- 
wh.te solid (77 mg, 0.121 mmol). ->H NMR (300 MHz, CDCI3) 6= 1 08 ft J-7 1 
Hz. 6H); 1.74 (s. 9H); 2.48 (s. 3H); 3.97 (d. J=16.9 Hz. 1H); 4 25 (d jl',6 9 
Hz. 1H); 4.97-5.06 (m. 1H); 5.50 (d. J=7.6 Hz. 1H); 6.50 (d. J=6 5 Hz 1H) 
7.17-7.59 (m. 11 H); 8.12 (s. 1H); 8.41 (d. J=8.0 Hz. 1H); 10.74 (s 1H) Hz 
MS (FAB): [M+H] + = 624. 



84 



WO 95/28399 




£701335 



sirred under rWrogen for 15 min. The action mirture is condensed rh 
w» ,0 an „i,, tritU ra,ed wNn . mix|ure an"^ 

"T™ 0 "' ^ » «- under high vacuum 



20 



Example 5 

benzoyl ^rtiarepin^-vn. .r-;^ ^ n - njr 1fj| , 




25 



deseri^? 10 Pr ° CeSS * emp, ° yin9 C ° nditi0ns to those 

descnbed ,n Intermediate 21, 2-[3-amino-2-oxo-5-phenyl-2 3-dihvdro 

u.^u g, 0.466 mmol), prepared as in Intermediate 14 3-f4- 
(n,trophenyl)oxycarbonyl]-aminoben 2 oic acid tert-burtyl ester fO 167 o n 
= >, prepared as in Intermediate B^n^*™*™ 

f oTJ <0 ^ tit,e COrnP ° Und - Which is Gained as a whfc solid 

0149 g. 0.231 mmo.,. -i H NMR (300 MHz, CDCI3) 6= 1.07 (d J= 7 0 Hz SU- 
SS 1.58 (s, 9H); 4.00 (d. 16.0 Hz, 1H); 4.28 (d. 16.0 Hz 1H)- 4 95 5 ^ 
UgM H, 1H, 6.66.72 ( m, 1H ); ,13-7.80 
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B. 3-f3-f1-flsopmpv|.phPny^carbam Q vlmp > h yn.2-oyn-fi-nh 0 n v |.2.3.rtih Y Hr»- 
1 H-benzolelM .41dia7ft n in- 3. v |i.ureidol-henzoic ar.iri 

A solution of 3-{3-[1-(lsopropyl-phenyl-carbamoylmethyl)-2-oxo-5- 
phenyl-2,3-dihydro-1 H-benzo[e][1 ,4]diazepin-3-yl]-ureido}-benzoic acid tert- 
butyl ester (145 mg, 0.225 mmol). prepared as in Example 5A, in anhydrous 
DCM (2 mL) at 0-5 _C under nitrogen is treated with triflouroacetic acid (2 
mL). After stirring for 2 hrs., the reaction mixture is concentrated in vacuo and 
triturated with anhydrous ether. The resulting slurry is filtered and the 
product dried overnight under high vacuum at ambient temperature to provide 
the title compound as a crystalline solid (80 mg, 0.136 mmol) 1H NMR 
(300MHz. d6-DMSO) 5= 0.96 (d. J=6.8 Hz. 6H); 4.12 (d. J=16 6 Hz 1HV 4 23 
(d. J=16.6 Hz. 1H), 4.71-6.76 (m. 1H); 5.18-5.27 (m. 1H); 7.24-7.70 (m. i9HV 
8.02 (b. 1 H); 9.22 (b. 1 H). MS (FAB): [M-H]* = 590. 

Example 6 

2-Amino-4-chloro-N-ri-(isopronvl-Dhenvl-r. a rh a m O V | methv | U{ ;. p honvl , 0 c 

phenyl-2,3-dihydro-1 H-benzofelM 4]rii a 7eD i n . 3 . v | 1 . hpn7amiHa 

According to Process C. a mixture of 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[eK1.4]diazepin-1-yl)-N-isopropyl-N-phenyl-acetamide (150 mg 0 260 
mmol). prepared as in Intermediate 14, 4-chloro-2-amino-benzoic acid (48 
mg, 0.280 mmol). N,N-diisopropylethylamine (48.7 uL, 0.280 mmol) 1.(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (54 mg 0 280 
mmol). and 1-hydroxybenzotriazole (43 mg. 0.318 mmol) are combined in 
DCM (5 mL) under nitrogen. After stirring overnight at ambient temperature 
the reaction mixture is concentrated in vacuo and dissolved in ethyl acetate 
This solution is washed consecutively with aqueous sodium hydrogen sulfate 
(1 N). aqueous sodium hydroxide (1 N). and saturated aqueous brine After 
drying over anhydrous sodium sulfate, the solution is concentrated in vacuo 
to a residue. The crude product is purified by chromatography on flash grade 
sihca gel using 50% ethyl acetate in n-hexane. Fractions containing the 
product are combined and concentrated in vacuo to an oily residue The 
purified material is dissolved in DCM and concentrated again to an oily 
residue. This procedure is repeated several times until a solid is obtained on 
concentration. The pure material obtained is dried under high vacuum 
overnight to provide the title compound as a crystalline solid (130 mg 0 224 
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Example 7 

■3-{3-n.ftsoprop v |. rhPnv , rnrbamnv.mot^vc ,- thv , g 

10 bgngolgm ^MaggBjn^Hjrejgs] * fr m 

IH-benzofelfl ^.ar.p.n 3 yl| ,,rr l.hM^ ^ J. 

15 d esC r H A H COr f P9 10 Pr ° CeSS A> employin9 conditions similar to those 
15 descnbed ,n Intermediate 21, 2-[3-amino-5-methyl-2-oxo 2 3 1.! 

u.ioo g, 0.466 mmol), prepared as in Intermediate 24 3-f4- 
(n.tro P henyl,oxycarbony.J.aminoben2oic acid tert-burty'l ester (0 1 67 a n arr 

20 Zolr ePared " ^ ' ntermediate 20 ' - d ^ rnL J *f 
20 mmol) are converted to the title compound which i s nh. ai ,L ° 

^ 1H,; 7,5-7.77 (m . ,3H,. ( MS ,M^. ^ " * "* 6 74 (S ' 

0.175 mmol,. p re pared as in Example 6A. is converted I m"JZZ 
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J=16.5 Hz, 1H); 4.92-5.05 (m 1H 5 60 id I 7 y u ' ^ 4 31 (d ' 

19H). MS (FAB): (M +H] * = 676 * ^ S^ 783 




25 



30 



Employing similiar procedures as de<t~ih*H * 
I'-oP^^av^H^^^^ 6XamP,e 5B ' 3 ' (3 - {1 - 
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A. 3-(3-f1.rf4-Dimpthvlamino.Dhenvl).isoDron V l.r a rh amovlmethvn-7-ovn.^- 
phenyl-2,3.dihyrtro-1 H-hPn^elM .41di a 7ttnm.*. V |)._ rei _ oUbenynir ariH toH _ 
butvl ester 

According to Process D. employing conditions similar to those 
described in Intermediate 18, 3-[3-(2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1 ,4]diazepin-3-yl-ureido]-benzoic acid tert-butyl ester (0.400 g, 851 
mmol), prepared as in Intermediate 21. and 2-bromo-N-(4-dimethylamino- 
phenyl)-N-isopropyl-acetamide (0.255 g. 0.851 mmol), prepared as in 
Intermediate 4, are converted to the title compound, which is obtained as an 
off-white solid (0.470 g. 0.682 mmol). 1H NMR (300 MHz, CDCI 3 ) 6= 1 06 (d 
J=6.8 Hz. 6H); 1.58 (s, 9H); 2.96 (s. 6H); 3.99 (d, J=16.6 Hz. 1H)- 4 37 (d 
J=16.6 Hz, 1H); 4.92-5.03 (m, 1H); 5.59 (d, J=7.4 Hz. 1H); 6.58-7 84 (m ' 
19H). MS (FAB): [M+H] + = 689. 

B. 3-(3-f1-[f4-Dimflthylamino-phenvn-isonrnpYi-r- arbamovlmAth v n.2^yo..s. 
phenyl-2.3-dihvdro-1 H-hPnynfelM .41di^«nin. 3^i^i_ nUhpnwi ,. ^ 

According to procedures described for Example 5B, 3-(3-{i-[(4- 

20 Dimethylamino-phenyl)-isopropyl-carbamoylmethyl]-2-oxo-5-phenyl-2 3- 
dihydro-1 H-benzo[e][1 ,4)diazepin-3-yl}-ureido)-benzoic acid tert-butyl ester 
(180 mg, 0.261 mmol), prepared as in Example 9A. is converted to the title 
compound, which is obtained as a pink solid (133 mg, 0.210 mmol). The 
product is lyophilized from acetonitrile/water. "<H NMR (300 MHz d6-DMSO) 
6= 0.87-0.98 (m. 6H); 2.07 (s. 6H); 4.09-6.27 (m. 2H); 4.64-6.75 (m 1H)- 5 24 
(d, J=8.2 Hz. 1H); 6.67-6.83 (m. 2H); 7.02-7.13 (m. 2H); 7.18-7 72 (m 14HV 
8.02 (s, 1H); 9.26 (s. 1 H). MS (FAB): [M+H] + = 633. 



Example 10 

3-(2^1-flsopropyl-f4-metho)o/.Dhen V n-r a r b amovlmPthyi|.2- QXQ .s. p h 0 ny i-o^ 
dihydro-1 H-benzofelf 1 41diaze D in.a.v/iv a ce tv|. am in^.hony».. ^ 

A. of 3-(2-f 1 •nsopropvl-/4-methoxv- D h e nx/l). C arbam Q vlmofh v ip - — _ g . 
phenyl-2,3^ihydro-1 H-benzofelH 41di a2eD in^-.. } . a ce t v | am inn^.h P n,ni. ^ 
tert-butvl ester 
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amtno-benzoic acid ,-botyl ester 69 , . T„ f lnte ™ed,ate 29, and 3- 
•ntamtediate ,6. are cJT.d« "* a *» ""«* as in 

PuHfied by cbro m a to3 rapC ^ s ^fs ' The * 

- rvnexane. Fractions canUn/rl p^" ^ US ' nS6 ° % "* 
«*uo ,o a tacky ,oa m . ana dried u der h tb" "^""^ * 
compound(155 mg 0233 m™n , ^ ' <0 *• Ma 

»* 3.76 ,s, 3H,; 3.99*,, h i S^ (m. 
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ben z°fe]ri.4]diazepin-3-y|^ 

compound, which is obtained as a 17 to ,he «■• 

p-duct is ly op hili2ed fr0 ; a ce h 9 z°- iso mmo,) - The 

8= 0.85-0.96 (m, 6H); 2.16 (d, J=6 8 HzlL " 3 ^ (300 

^•54-6.76 (m. 1H) ; 7.00-7.68 m TsH) 7 77 M ** <01 * 31 ^ »ft 

10-34 (s, 1H). MS(FAB): fM V= 61 9 ' ^ ^ 8 24 <«■ 

Example 1 1 




35 



According to Process F, a mixture nf /1 r. 

acetic acid ,200 mg. 0.400 tnmol) £~Zt ^ W ^«.«)*Mpln* t n. 
C 033 mL . 0.356 mnto,,. andTlcTo ^ ' n ' e,media,e 2 * ■*» 
^^Phataoisr^^ntr 5 '"""^"aniun 

0 356 mmo " ,n anhydrous DCM (3 mL ) is 
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treated with diisopropyiethylamine (0.170 mL 0 978 mm ii , 
ambient temperature under nitrogen After 1 5 1 ^ ^ ** * 
^cuo and the residue is purified by chmm J n J ^ * removed *» 
using 60% ethy, acetate in n^l^Tf^ °° grade si,i <* 0- 
; combined, concentrated in vacuo Z « ? 00013,0109 the product ar ° 
removing the solvent vacuo l?* T ** n ' heX * ne - After 
temperature under high acuum t Q ' ? " ^ ° Vemi9ht at 
"«»0 as a white so.id tT p Z«T "* ^ (123 « M 
NMR (300 MHz, d6-DMSO] £T 8 ^ ^ acetoni ^'e/water. i H 

7-08 (M, 3H); 7.15-7.32 (M 6HV 7 36 7 66 rM oL?'' ^ M 1H); 6 97 - 
fM+HJ* = 575. 36 * 7 66 (M ' 9H * 1 *« (S. 1H). MS (FAB): 
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famine (237.1 * , 70 ™^!,> , ; bul >'' Mter (76.9 mg. 0.425 mmol) M 

a , 0-5 _C « J^^"^ ^ "~ 

Phenyl-2,3-dihydro-ben 20 feiri ^ih- 2 -l 3 -(S)-amino-2-oxo-5- 

13, is added, the reaction is aUo^o lZT' T - 35 * ,nte ^diate 

stirred for 48 hrs The reaction amb ' ent 'Mature and 

i ne reaction mixture s diluted with nr»* 
aqueous HCI (1N). dried over anhvdmu* J ' Washed with 

concentrated /„ vacuo. iT^S "T"*" SU * ate ' ™™* and 
«ash grade siiica ge, using a * ~graphy on 

Fractions containing the product are Llh h % aC8ta,e "- hexane - 
triturated with hexane, con^at/d S * 
under high vacuum over 48 h^ to P rovfd" "h T° t0 ' "* - " d dried 
(176 mg. 0.273 mmol). The prcduJ IZ ll , t/ 0 ^ 38 3 ■* 
« , 1.08 (, ,6.7 Hz, 
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7 6 ,! ™„? ; 4 97 " 5 ' 08 (m ' 1H); 5 59 J ° 7e 'H): mm n (m im- 

'.10-7.80 , m .,9H). TLC: Ri = 0.4 (1:1 ethyl acetate: n-hexanex 




30 



Employing conditions similar to Example 5B rs. %j* n 
P^catba^ylrae^-oxo^^^^ 

Example 13 

IH^benzorelfl 41^^ ^ -.'^ , UL ^_J J 




S 12°2 P ^A A ; e T yinS COnditi ° nS S, ' mi,ar t0 th0Se desc ^d in 
txample 12, 2-[3-(R)-Am.no-2-oxo-5-phenyl-2,3-dihydro- 

(2 5 Tmo^^ 

ife Jl h ' 38 ' ntermediate 14 ' is averted to the 

t.tle compound, wh.ch is obtained as a white solid (184 mo 0 285 JLTn. 

NMR (300 MHz, CDCI 3 ) 8= 1.06 (d, J-6.7 Hz, 6H); 1 57^ 9H) 4 Z 
>17.0 Hz, 1H); 4.27 (d, J=17.0 Hz. 1H); 4.90-5.02 (m 1 H) 5^76 id J— 7 « 



35 




By employing conditions similar to Example 5B (R) aj* m /.« 
Phenyk*rbamoy.me^^^ 
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ben2o[e][1,4]diazepin.3-ylJ-ureido)-ben2oic acid tert-butyl ester (168 mg 
0.265 mmol), prepared as Example 13A, is converted to the title compound 
which is obtained as white solid (1 12 mg, 0.190 mmol). 1H NMR (300 MHz 
d6-DMSO)8=0.94(d, J=6.9 Hz. 6H); 4.11 (d, J=17.3 Hz, 1H); 4.22 (d J=173 
Hz, 1H); 4.64-6.82 (m, 1H); 5.18-5.27 (m , 1H); 7.17-7.71 (m. 19H); 8 02 Is 
1H); 9.22 (s, 1H). MS (FAB): [M+H] + = 590. 

Example 14 

1 H-indolyl-2-carhoxylin arid M -risonrnnyl- phenvl-carh^mnyimethyn^-nyn-^ 
phenyl-2.3-dihvdro-1 H-hgn ^fein .41di a reni n .3-vn- a miriP 

According to Process D, employing conditions similar to those 
described in Example 6, 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[e][1,4]diazepin-1-yl)-N-isopropyl-N-phenyl-acetamide (132 mg, 0 246 
mmol), prepared as in Intermediate 13, and indolyl-2-carboxylate (39.7 mg 
0.246 mmol) are converted to the title compound. The impure material is ' 
punf,ed by reversed-phase HPLC on a C-1 8 column with a gradient elution of 
42-60% acetonitrile in aqueous trifluoroacetic acid (0. 1 % v/v) over 30 min. at 
100 mL/min. Fractions containing the product are combined, frozen, and 
lyophilized to provide the title compound as a white lyophile (81.3 mg 0 147 
mmol). 1H NMR (300 MHz, d6-DMSO) 5= 1 .10 (d, J=6.6 Hz 6H)- 3 97 (d 
J=16.6 Hz, 1H); 4.34 (d, J=16.4 Hz. 1H); 5.01-5.06 (m, 1H); 5.7g'(d J=7 8 
Hz, 1H); 7.11-7.72 (m, 19H); 8.04 (d, J=8.3 Hz. 1H); 9.10 (b, 1H). MS (ESI)- 



Example 15 

f2-ri-flsopropyl-phenvl-carbamovlmethYl V 2-ox 0 .fi-phpn V |.2,3.riihyrim.iM- 
benzofelfl .4ldia7enin-3-vlcarh a m OV |i.ind 0 l-l-yi} - a ^t^ ^ H 

A. {2-n -(lsopropyl-phenvl-carhamovlm e thyi)- ? ^ X o.5. D h B nx/l-?.3.dihvrirn-i H- 
b enzore1f1 , 4]diazepin-3-ylcarbamovn-ind Q l-i-vi}. a r e ti c acid ^ hllty , aetor 

According to Process H, 1 H-indoly|-2-carboxylic acid [1-(isopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e](1,4]diazepin-3-yl]-amide (100 mg, 0.176 mmol), prepared as in 
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Example 14, is added to a mixture of sodium hydride (60% dispersion in 
mineral oil, 4.2 mg, 0.184 mmol) in anhydrous DMF (2 mL) under nitrogen 
After st.mng for 15 min., tert-butyl bromoacetate (31.2 uL, 0.193 mmol) is 
added via micropipette. After approximately 2 hrs., the reaction mixture is 
. concentrated in vacuo to residue. The crude product is purified by reversed- 
phase HPLC on a C-18 column with 60% acetonitrile in aqueous 
trifluoroacetic acid (0.1% v/v) at 100 mL/min. Fractions containing the 
product are combined, frozen and lyophilized to provide the title compound 
as a wh,te lyophile (100.7 mg, 0147 mmol). 1H NMR (300 MHz, d6-DMSO) 
5= 0.99-1.05 (m, 6H); 1.38 (s, 9H); 4.19 (d, J=16.9 Hz. 1H); 4.32 (d J=16 9 
Hz, 1H); 4.75-6.81 (m, 1H); 5.29 (s, 2H); 5.62-5.66 (m, 1H); 7.17-7 79 (m 
19H); 9.53-9.56 (m, 1H). MS(ESI): [M+H]* = 684. 

B. {2-[1-(lsopropyl-phenvl-rarbam QV lm ft th Y ip . oxo . 5 . phpnv ,. ? ,. w;hy ^ 
benzofelfl ,4)dia7epin-^.vlcarb a mnvi).pH 0 |. 1 . v | Varetir ariH 

By employing conditions similar to Example 5B, {2-[1-(lsopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diaze P in-3-ylcarbamoyl]-indol-1-y|}-acetic acid tert butyl ester 
(75 mg, 0.1 10 mmol), prepared as in Example 16A, is converted to the title 
compound, which is lyophilized from acetonitrile/water to provide a yellow 
lyophile (69 mg, 0.1 10 mmol). 1 H NMR (300 MHz, d6-DMSO) 6= 0 99-1 03 
(m, 6H); 4.19 (d, J=16.8 Hz, 1H); 4.34 (d, j=16.8 Hz, 1H); 4.72-6.85 (m IH) 
5.30 (s, 2H); 5.62-5.67 (m, 1H); 7.14-7.79 (m. 19H); 9.57 (d, J=7 9 Hz im 
25 MS(ESI): [M+H] + = 628. 1 ^ 1M '' 
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Example 16 

N-lsoprop Y l-?.r4.N-oxide-?.oxo.S.^^ 

benzore1f1,41diazeDin.i.Yi| -N. D h e n^/i- a ro> a n,;H^ 

According to Process I, a solution of N-isopropyl-2-[2-oxo-5-phenyl-3- 
(3-phenyl-ureido)-2,3-dihydro-benzo[e][1 ,4]diazepin-1-yl]-N-phenyl- 
acetamide (100 mg. 0.183 mmol). prepared as in Example 3, in anhydrous 

< 5 mL ) ls treated w'th m-chloroperbenzoic acid (50% 64 mg 0 183 
mmol) at ambient temperature overnight. After concentration in vacuo the 
product is crystallized from methanol, filtered and dried under high vacuum to 
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Example 17 
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Sodium hydroxide (1 218 a mm 

and heated at reflux unde " it^ * -thano, (20 mL) 

cooled slightly and ^Hlsopropyu^Z T ^ "**» * 

oxo-5-pheny,- 2 ,3-dihydro.1H^ 

butoxycarbonyl-indolyl (I00rn g 0 149 ,^2r^^ ,B ^ 1 ^ 
added. After heating at ^"a^^J^-hB^^ „ 
concentrated *, vacuo to a reside LT" C "° n mixture ■» 

abater. After separati^ 

wth dichloromethane. The combined o"'' 8 ^ * ba <*-**racted 
sodium sulfate, filtered and coZZZ™ "* ^ anhdrous 
« methanol and precipitated ^ «** * Solved 

agitation. The resulting slurry is filtel T 0f Wa ter with vigorous 
solids dried overnight L^^TT " 
off-white solid (69 mg. 0.121 mmo^ £ MM ™? ^ C ° mpound as an 
J-6.6 H 2l 6H); 3.64-3.83 (m. 6 H T 90 3 97, ' ^ CDC ' 3 > fc 1 " (d 
^f-5.09 (m, 1H); 6.87-7 56 (m 17H) 7 71 ^ ™* 443 « J = 1 *6 *. ») 
MS (FAB): fM + HJ*= 571 ' ^ 771 (d ' J ' 78 Hz. 1H); 8.00(b 1H) 
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Example 18 



N-lsopm 




35 



intermediate 31, in 3 mL of m.m„,.„ ^, J mmol >' l™PS'ed as in 
famine (0.706 mmol) and 2^Ten7 ^ "* 985 * L ° f 

^Lofphenyhsocyanate (0.311 mmol). 
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was triturated w» 5 ml of acetonitrlle and ,he result" 2 2* to 
«er nitrogen. AAe, alining for 20 min, „ stun^ « Z£T 
amb,en! temperature, fiitered and washed with oold aoetonitrile The Iduc 
w» oombined again w, m 3 mL o, aeetonMe and brough, .o",Cr 
trmg , for 30 min. me slurry was coofed ,o ambient .0^2^ and 
washed wifh coid aeetonMe. The product was dried onde n»«cZ T 

300 MHz, d6-DMSO)_=9.06 (b. 1H), 8.68 <m. 2H). 7.93 (d 1H J-B 0. 7 7, 

m 3 , 7 37 ,m ' 4H) ' 725 * ™ <™C'^ 

631 (d.lH.J.8.3), 4.72 (m,1H).4.29(d.1H.J.16« 4 16 d 1H J- 
16.4), 3.81 (,. 3H). 0.96 ,d, 6H. ,, S , ): MS (ESI) (M^ . 577 ' 

Example 19 
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Amixtureof2-(4-Amino-5<,xo^,5^ihydro-1.2,3a,6-^^ 
6-yl)-N-,sopropyl-N-phenyl-acetamide(140ma 0 361 mm ! Den2 ° Ie J a2ulen 

t --x^rr::.^r^:rz,n4 

temperature under high vacuum «o provide the m. eompound £ " 

Z ™ mT SOlii ^ Pr ° dUC ' ' S ly0phifeeti *"» acetonwZer 1 H 

1300 ' =6-DMSO): 0.89-0.96 (m. 6H); 4.02 (d J=16 3 iTT. 
(d. .1=16.3 Ha, ,H>; 4.62*73 <m, 1H); 6.99*05 (m 1HV 6 L , 
1H); 7,0-7.69 (m , ,4H>; 8,0 <s, ,H, ; 0.30 ,., ,H, ^ (M^ * 



510. 
Example 20 
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A mixture of 2-(2,4-Dioxo^H-ben 2 o[d][1 .SJoxazin-l-yD-N-isopropyl-N-f^ 
me hyoxy-phenyl)-acetamide (1.00 g. 2.71 mmo.). D-tryptophan (554 mg 

ir'^ triethylamine (0.378 mL. 2.71 mmo.) are combined in waier 
(20 mL) and st.rred for 5 hrs. at 50.C. After concentration in vacuo the 
reacbon mixture is combined with glacial acetic acid (20 mL) and reiluxed for 
5 hrs. The reaction mixture is filtered and then concentrated in vacuo to an 
o.L The oil is dissolved in ethyl acetate and washed consecutively with water 
(2X), saturated aqueous sodium bicarbonate, and brine. The solution is 
dned over anyhdrous magnesium sulfate, filtered, treated with activated 
charcoal, filtered and concentrated in vacuo to a yellow foam. The product is 
crystallized from methanol (15 mL). The resulting slurry is cooled with an 
-ceAvater bath, filtered and washed with cold methanol (3x4 mL). and dried 
under h.gh vacuum to provide the title compound as white solid (469 mg 
0.918mmol). 1 H NMR (300 MHz, CDCI3): 1.11 (m, 6H); 3.22 (m 1H) 346 
m 1H); 3.69 (d. 1H, J-16.6 Hz); 3.83 (s, 3H); 4.20 (m, 1H); 4.45 id 1H 
J- 6.6 Hz); 5.06 (m, 1H); 6.06 (d, 1H, J=5.4 Hz); 6.88-7.37 (m, 10H); 7.50 (m 
2H); 7.73 (m,1H); 8.14 (s,1H). MS(FAB): [M+Hr = 511. 
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Example 21 




30 



35 



By employrng conditions similar to Example 20 except L-tryptophan (554mg 
2.71 mmol ) is substituted for D-tryptophan. the title compound is obtained as 
a whrte solid (432mg. 0.846 mmol). 1 H NMR (300 MHz, CDCI3V 1 11 fm 
6H); 3.22 (m. 1H); 3.46 (m. 1H); 3.69 (d. 1H, J=16.6 Hz); 3.83 (s 3H)- 4 20 
(m 1H); 4.45 (d. 1H. J=16.6 Hz); 5.06 (m, 1H); 6.06 (d. 1H. J=5.4 Hz)' 6 88- 
7 .37 (m. 10H); 7.50 (m. 2H); 7.73 (m, 1H); 8.14 (s, 1H). MS(FAB): [mW = 
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Aocord.no to Prooess G, (S)-2-[5-ohloro-3-(1 H-indol-3-y.rnethyl>-2-oxo-2 3- 

acetam.de (167mg. 0.315 mmol ). prepared as in ,ntermedia7e 38 is • 
d.ssolved m toluene (3 mL). formyl hydrazide (50mg, 0 821 mmol') added anH 
refluxed fori 8 hours. The solvent is removed /* JL andll *" 

^kZZ ? ^ HPLC chromatography 

w-th a grad.ent elut,on of 25-5 0 o/o aoetonitrile in water with 0 1% * 

tnfluoroaoetio acid buffer over a 30 minute period with a flow rate of 150 

rnL/m.n^ Fract.ons containing the desired material are frozen and lyophi.ized 

W. 1H, >7.4 H« 8.08*21 <m. 2H>; 6.47 „ 1H, MS(FAB): I^HJ^sf 

Example 23 




By employing conditions similar to Example 22 except <R)-2-[5-chloro-34lH 

N-(4-metnoxy-phenyl)-acetamide <68mg. 0.080 mmol ). prepared as in 
intermediate 39. was substituted ,or (W^LLSllI 2 
oxo-2.^,hydr«enzo,eI,.4 1 dia 2 apin-,.y, ) .N.i S oprop hN-<4.m.lo™ ' *" 
Phenyl)-acetamide and otner reagents soaied acoordinolv th= ,Z 
(«m 9 . 0.0B0 mmo, , is obtained as a wNt. *J5^ H ~SST 
CDC 3, ,. 12 (m . 6H); M (m , 0 . 5H) . „, 3.60-3 73^?^ 

3.79 (s. 3H); 3.93 (m, 0.5H); 4.33*48 (m. 1H); 4.60 m 0 SH) 50,' m ™, 
5 .26 ,m 0.5H); 6.55 <m. 0.5H,; 6.85-7.7, ,m. 10.5H); 7^5 (d 1H J=7 4 Hz) 
8.06*21 (m.2H); 6.47 (s.1H). MS(FAB): [ M V=535 
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w 

fRH3-(1H-lnrinl-3-vlmethvn.1.risoDronv/l.{ 4.methQxv.nh a n Y i}. 
carbamo Y lmethvn.2,5-riinyn.l 2.3.5-tetrahvdm- b enzoteTH ffl djaaafcggQ. 

acetic acid. 

To a solution of the TFA salt of (R)-{3-(1H-lndol-3-ylmethyl)-1-[isopropyl-(4- 
methoxy-phenyl)^arbamoylmethyl]-2,5-dioxo.1 ) 2,3,5-tetrahydro. 
benzo[e][1 ,4]diazepin^-yl}-acetic acid tert-butyl ester (84.6mg, 0. 1 15mmol); 
prepared as in Intermediate 40, in DCM (5mL) is added TFA (3mL) and 
stirred 20 minutes at ambient temperature. DCM and TFA are removed in 
vacuo and the crude product purified by preparative HPLC on a Delta-Pak C- 
18 column eluted with a linear gradient from 30-60%CH3CN in H2O with 
0. 1 % TFA buffer over a 30 minute period at a rate of 1 50mL/min. The 
appropriate fraction is frozen and lyophilized to give the TFA salt of the title 
compound (44.3mg. 0.065mmol) as a white powder MS(FAB) m/z= 569.4 
(MH + ); RP-HPLC (Vydac-C18. 30-60% CH3CN in H 2 0 with 0.1%TFA buffer 
linear gradient, 30min, 1.5mL/min) t r = 17min (t 0 =2.5min). 

Example 25 

3-fHlsopropvl-(4-methoxv-DhenvlWM rbamovlmethYll-2-oxQ.5.phBn y i.? ^- 
dihydro-1H-benzofeiri,41dia7eDin-3-vlmBthvl V i. te rt-butnyvr q rbonvl-ind Q lx/l 

According to Process E, potassium hexamethyldisilylazide (0.5 M in toluene, 
2.38 mL, 1.189 mmol) is added dropwise to a solution of N-lsopropyl-N-(4- 

methoxy-phenyl)-2-{2-oxo-5-phenyl-2,3-dihydro.benzo[e][1,4]diazepin-1-yl)- 
acetamide (0.500 g, 1.133 mmol), prepared as in Intermediate 27, in THF (15 
mL) under nitrogen at -5 _C. After stirring for 15 min., 3-bromomethyl-indolyl- 
1-carboxylic acid tert-butyl ester (UehigsAnn Chem. 1985, 413. 0.386 g, 
1.246 mmol) is added in one portion and the mixture is stirred for 30 min. 
After concentration in vacuo, the reaction mixture is partitioned between ethyl 
acetate and water. The organic layer is separated, washed with brine, dried 
over anhydrous magnesium sulfate, filtered, and then concentrated in vacuo 
to a residue. The crude product is chromatographed on flash grade silica gel 
using 50% ethyl acetate in n-hexane. Fractions containing the product are 
combined, concentrated in vacuo to a residue, triturated with n-hexane and 
then reconcentrated in vacuo to provide the title compound as a white 
crystalline solid (0.550 g, 0.821 mmol). 1h NMR (300 MHz, d6-DMSO) 5= 
0.91-0.97 (m, 6H); 1.58 (s, 9H); 3.41 (d, 2H, 6.73 Hz); 3.73-3.79 (m, 4H)- 
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Example 26 




d-chloromethane under a nitrogen atmosphere was trea e lit L n , 
isocyanate (28.4 mg 0 134 mmni. A „ 4 . ° w,th pnenvl 

15 withad aquaous potassium carbons w/vwl ^ 

20 ether and sonicated for 20 min atered hT W " h diet W 

high vacuum to provide Z T ^ ^ dried under 

0,34 mmoo. NMR ^^tV^Z? *" » "» 
7 48 (m. 2H), 7.34 (m. 2H) 7 27 ftn H 7 7, , >' 6 ° (d ' 1H ' J = 7 - 9 >- 
1H. J = 5.9), 4.91 toW™*™*^ 6 91 3H) ' 603 « 

25 (s. 3H), 3.34 (m 1H) 2 19 In f 2m 1 * 7 ! ° 1 (d> 1K J = 164 >' 3 82 
MS (FAB): [M + H] + = 598 2 * 69 ^ ^ 132 4H >' 0* 6H,.. 
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What is claimed is: 



NR'R2 




10 wherein: 



15 



20 



25 



R 1 is selected from the group consisting, nf r ^ , ^ 

eatoxy, cyano, banzyioxy. pyridine. ^hUZ^L 
ammo, mono- or di(C, < alky l )amino..COO(C, 6 alkvl) c .J »k ^ ' 
ca^y.,0, lrmu oroma,by,. H*JK££T^ 
eatay C^KyMony, o, C^kylsuffirry, squama or ' 
NR1R2 .ogalhar form 1.2,3.4-ta^hydroquinolihe orbanzazapina 

n is an intagar salarxad from tha group consis,in 9 of 0. 1, 2, or 3; 
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p is the integer 0 or 1 ; 
qis the integer 0 or 1; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0- 

s , , 1 ', S S !' eCted fr ° m thS 9r ° UP consistin 9 of Mrogen, Chalky!. Cl . 

5 ecycloalky.. phenyl, pheny. mono-, di, or trisubstituted independently with C, 
ealkyl, hydroxy C^alkoxy, ha.ogen, amino. mono- or di(C^a.kyl>amino, 
nrtro, carboxy, -COO(Ci^alkyl), carboxyC^alkoxy, carboxyCLealkyl 
carboxymethylthio. heteroaryl, mono- or dKC^alkyDaminoC^.kyl 

D 1^^^^' Cl - 6a,ky,thi °- - S0 ^**W- -SOvNH( Cl . 
trT rnnf 3 ' ^ < C "^". -(CH 2 ) v COOH. - 

CHzJvCOOCCLealkyl), -(CH 2 ) V SCH 3 . -(CH 2 ) v SOCH 3 , -{CH 2 ) v S0 2 CH 3 - 
(CH 2)v CONH 2 , -SCH 2 COOH, -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ) - 

(CH 2 )vN(C 1 - 6 alkyl) 2l -(CH 2 ) v NH(S0 2 CF 3 ) > -(CH 2 ) v N(S0 2 CF 3 )(C^alkyl)- 
(CH 2)v S0 2 NHCO(C^alky.), -(CH 2 ) v S0 2 N(C 1 . 6 alky.)CO(C 1 JalM) - 

JrMtMu^ 802 ^ 1 - 63 '^ 0, -< CH2) ^ ON ( C l-6alkyl)S0 2 (C 1 . 6 a. k yl ) ; - 
CH 2)V NHR6 or -(CH 2 ) v OR7 substituents, heteroaryl, substituted heteroaryl 
napthyl b.cycloheteroary. or substituted bicycloheteroary,. provided when R3 
•s oxad.azole then R< is not nydrogeni further provjded ^ n £j « 

•s 0 and r is 0 then R* is not 2-indolyl, substituted 3-indoly. or substituted i- 
.scndolyl. still further provided that when n is 0, p is 1 , q is 1 and r is 0 then 

' S not 2 - ind0,yl and substituted indolyl is bound at the 2 position even still 
~ " ^ nis 1 -P' S qis 1 andrisO the'n R3 is n " 

ooc^rSS^ " S ° 3K * S ° 2CH3 ' - S ° 2CF3 ' - 

R 7 is hydrogen, Chalky!. C^cycloalkyl, -CH 2 C 6 H 5 . -CH 2 COOH - 
CH 2 CONH 2 , -CH 2 CONH(C^alkyl), -CH^ONfCealkylfc or ' 

(CH2)wC0 ~/~\ {CW0 /~\ 

v is an integer selected from the group consisting of 0 1 or 2" ' 
w is an integer selected from the group consisting of 0 1 or 2* 
R< .s selected from the group consisting of hydrogen, Chalky! 

halogen, CLealkoxy, CLsalkoxyC^alkyl, carboxyC^alkyl or Ci ' 

6alkoxycarbonylCi- 3 alkyl; 
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X is nitrogen, nitroso, or NR8, provided that when X is nitrogen or 
nrtroso then _ is a double bond between X and the C-5 position of 
the diazepine ring, and is a single bond when X is NR 8 ; 

5 (CH 2)k R9 ^ S6ieCted fr0m 9r ° UP C ° nsistin9 of ^drogen, C^alkyl or 

k is an integer selected from the group consisting of 0, 1 , 2, 3 or 4- 
R is selected from the group consisting of amino, mono- or di(Ci ' 
6alkyl)am.no. pvrrolidinyl, morpholinyl, piperidinyl, piperazinyl, phenyl 
n,tro. carboxyl, carboxamide, hydroxyl, heteroaryl, -COOfC-^alkyl) -' 
10 CONKCLealky.), -SOtfC^alkyl). -SCNHCC^alky,,, -SOtCF 3 
. S0 1 C6H5 > -0(Ci. 6 alkyl)or-CON(Ci.6alkyl)2; 

t is an integer selected from the group consisting of 0, 1 or 2; 
m is an integer selected from the group consisting of 0, 1 , 2, or 3 
RS is selected from the group consisting of hydrogen, Ci-C 6 alkyl 
C3-C7 cycloalkyl, oxygen, phenyl, phenyl mono or di-substituted with ' 
halogen substituents, heteroaryl, substituted heteroaryl or 5 6 or 7 
membered saturated heterocycle, provided that when R* is oxygen and 
m is 0 then — is a double bond between R5 and the C-5 position of 
the d,azep.ne ring, and is a single bond when RS is not oxygen; or 

XR5 together form a heteroaryl or substituted heteraryl where X is 
nitrogen, provided — is a double bond between R5 and the C-5 
position of the diazepine ring and m is 0; 

Y and Z are independently hydrogen or halogen; 
5, 6 or 7 membered saturated heterocycle in more detail is a 5 6 or 7 
membered saturated heterocycle interrupted by 1 , 2 3 or 4 N or O 
heteroatoms, with the proviso that any two O atoms are not bonded to each 
other; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1, 2, 3 or 4 N. S. or O heteroatoms, with the proviso 
30 that any two O or S atoms are not bonded to each other; 

substituted heteroaryl in more detail includes heteroaryl mono- di- 
, or tnsubstituted independently with hydroxy, C^alkyl, C^alkoxy ' 
carboxyC^alkoxy, halogen, amino, mono- or difd-ealkyOamino niiro 
oarboxy, -COO(Ci^alkyl), -CONH(Ci^alkyl). C^alkylthio 
carbosamide, carboxymethylthio. phenyl, benzyl, benzoxy cyano 

tr.fluoromethyl,-CONH(Ci^alkyl),-CGNHCi^alkyl) 2 ,-S0 2 (Ci^alkyl) - 
S0 2 NH(C^a,kyl). -SO z CF 3 or -S0 2 CsH 5 , pyrrolidine morpho^nyl 
pipendinyl, piperazinyl, trifluoromethylsulfonylamino, phenylC^alkoxy. 
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(Cl^M)COO(C^aM) Pheni "' he,erM 'V. l*»ny«Cl^,M) or 



nr'r 





da) 



\/^H 2 ) n (NH) p (co) <) (NH^R 3 



X 

(CH 2 ) B 



wherein: 



20 



25 



C00(C1 -ealkyl), Cl ^alkylL <^hn T ° f ''^MamlnQ, - 

hornet hy^ln^;^^ 

salkylsulfinyl substituents; ny,Cl - 6a,ko *y. C^alkylsulfonyl or Cl . 
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indapandanjy SlT'"^' * 
6»M. C,. 6 „ koxy , cyano ^*«'« PO«ons with hyd rox y, C , 
5 ealkoxy, ohloro, a miraj . TOn J ^ -W., carbo^c, 

eaMthio. oarboxy„,a t „ yllhio <X*XCuM% c, 

"R'^.oge.herfom, , 2 V ' s <* s "'"»n<a; or 

mo "o^dK or tnsubsttutsd 1 ' "'"""P" 1 ™ or benrazapina 
«> A-*- aubstituam,; * Caafcy,, C ,. Ml koxy7 

^^ra:~; a ^--Pcon SisUngof0 ., 2 , 0r3; 
Q is the integer 0 or 1- 

-* Hydroxy. C,. 6 a„4 iJ^^T* <=,. 
n*o, carboxy, -COOfc^alKy,, oarbZc!' aT* " dl < C '-«'M>arn,"o, 
oarboxymathyWo, haiaroary! nonT^rn ^ """Wi-.** 
«> tdfluoromathy,. Wuo™athoL c ^ * (C '-» alk l")a-ninoalkyl. or 

vCOOH. . 

(CH 2 )vCONH 2 , -SCH 2 C00H UCONH«n ^ C " 3 ' "< CH AS0 2 CH3. . 

J* Halogen, C^^^^" 1 "-* '"'—*' 
aubswuents, napthy,, bioydohalaroarv, ° "°' Phen >" » "anzyl 
oyano subalterns; ^ ** yl phen " "ataroaryl, Caalkoxy or 

coo^r^lo^: *** . S02C6Hs , . 
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(CH 2 ) w CO N "\ ,„ / \ 

\ / (C ^^ C0 V- R6 

visanintegerselectedfromthegroupconsistingofO 1 0r2 - 
w - an .nteger selected from the group consisting of 0 o 2 - 

p ^ 1 X ,s n-trogen or nitroso, provided that when R* is methoxypheny,. 
q is 1 and r is 0 then X is nitroso- 

mis an integer selected from the group consisting of 0 1 2 or 3 - 

15 thiophenyl. py„„ ly , o^i? C™n ^ ^ P1 ™* rt ,uran >"- 

merphoiiny, „ r thiomorpho.iny, v*^T^ P1 " r °" d ' n> '' Piperidin >"' 
orthe-substiluted indenendL™ l„ZVT may be mon °- <* * 

ealKoxycarbdnyi. £ SET C '- 6a ' M ' ** "»"* C '" 
20 aalkyljamine .L^arnT' C '-« a,k) " ,hra ' a ™° " ""no- or di(C,. 

Z is hydrogen or halogen* 

- 7 .d o d, p s a to L i 3 „:; :r d : rxr ■ wi,h - — 

25 substituted heteroaryl in more detail includes hetemL 

substituted independently wtth * ' 

- ^~,ly accepts, acid-addta . base-additten sal, 



30 3. 



The method as claimed in claim 1 or claim 2 wherein r' ie n , 
Cm cyc,oa, ky , and R 2 is pheny, or ph^S at t e 4" T * 
by methyl, methoxy, trifluoromethyl triflLnmoHT ! P S,t '° n 
fluoro. pyrrolidine or morpholo tr,f,U ° r ° meth0 ^ *™thy.amino, 
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4. 



PC^p5/< 

The method as claimed in any of claims 1 to 3 when R 1 is isopropyl 
and R is phenyl or 4-methoxyphenyl. 



5. The method as claimed in any of claims 1 to 4 wherein R 4 is 
5 hydrogen. 



6. The method as claimed in any of claims 1 to 5 when 2 is hydrogen. 



7. 



10 



The method as claimed in any of claims 1 to 6 wherein n is 1 , p, q and 
r are zero and R 3 is indolyl. 



8. The method as claimed in any of claims 1 to 6 wherein n is zero, p. q 
and r are 1 and R 3 is optionally substituted phenyl or 7-indazolyl. 

1 5 9. The method as claimed in any of claims 1 to 6 wherein n is zero, p 
and q are 1, r is zero and R 3 is indolyl optionally substituted on the 
nitrogen atom therein by carboxymethyl. 



20 



1 0. The method as claimed in any of claims 2 to 9 wherein m is zero and 
R is a group selected from phenyl, methyl, pyridyl or cyclohexyl. 



11. The use of a compound of formula (1 ) as defined in any of claims 1 to 
10 for the manufacture of a medicament for the treatment of 
conditions where a modulation of the effects of gastrin or CCK is of 

25 therapeutic benefit. 

12. A compound of formula (1 ) as defined in claim 1 or claim 2. 

1 3. A compound of formula (1 ) as defined in any of claims 3 to 10. 



30 



1 4. A compound selected from; 

N-lsopropyl-N-(4-methoxy-phenyl)-2-[2-oxo-3-(3-phenyl-ureido)-5- 
pyridin-3-yl-2,3-dihydro-benzo[e][1,4Jdiazepin-1-y|]-acetamide; 
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20 




^^>95 



15. 



N-lsopropy|.N.(4.methoxy-phenyl)-2.[4-N-oxide-2-oxo-3-(3-phenyl- 
ureido)-5-cyclohexyl-2.3-dihydro-benzore][1 ,4]diazepin-1 -yl]- 
acetamide; and enantiomers thereof. 

A pharmaceutical composition comprising a compound of formula (1) 
as defined in claims 1 or 2 in an admixture with one or more 
physiologically acceptable carriers or excipients. 

16. A pharmaceutic composition comprising a compound of formula (1) as 
10 defined in any of claims 13 and 14 in an admixture with one or more 

physiologically acceptable carriers or excipients. 

17. The use of a compound as claimed in claim 13 or claim 14 for use in 
therapy. 



1 8. A process for the preparation of compounds of formula (I) which 
comprises: 

(a) reacting an amine of formula (II) wherein R1, R 2 R 5 m y and z 
have the meanings defined in formula (I) above or are proiecied 
derivatives thereof 




with isocyanates of formula (III), carbamoyl chlorides of formula (IV) 
.midazolides of formula (V) or nitrophenyl carbamates of formula (Vli, 
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0=C=N-R 3 N^N^y^ r3 

O 

on) (V) 



W (VI) 

wherein R3 has the meaning defined in formula (I) or is a protected 
derivative thereof; H 



(b) reacting a compound of formula (VIII) wherein Ri R2 R 5 m y 

and 2 have the meanings defined in formula (I) above or are ' ' 
protected derivatives thereof 



109 




Wherein W is selected from foimula Villa, b, c or d: 



(VHIa) 



o 

(vmc) 



(vmb) 

//? situ with amines of formula (VII) 



NO z 

(VHId) 



H 2 NR3 
(VII) 



wherein R3 has the meaning defined in formula (I) above or is a 
protected derivative thereof in a suitable solvent such as 
d.chlormethane, tetrahydrofuran, N, N-dimethylformamide or 
acetonitrile, optionally at a temperature ranging from ambient 
temperature to the reflux temperature of the solvent; 

(c) reacting a compound of formula (II) wherein R1 R2 R 5 m y 
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01335 



NR'R 



>t>2 




5 



with acids of formula (IX) wherein R3h ae »w 
<°™u,a „, abwe or '„ 9 **" " 



thereof 



HOOC-R3 
(IX) 



in the presence of a suitable dehydrating agent such as 

Z^TZT"* (DCCX 3 - di ~ino^ 
ethylcarbodnmide hydrochloride (EDC\ nr iK. T- 

nyoroxyoenztnazole) to generate an active ester in situ.; 

(d) reacting a compound of formula (II) wherein R1 R2 R s m Y 



1t>2 




with acid chlorides of formula YX\ nr t ^ 

protected derivative thereof r ,s a 
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1335 



(X) 



(XI) 



B . u n ' rreTerr ed temperatures are between 0 - 60° r 



(e) reacting a compound of formula (XII) wherein R3 R 4 d 5 
protected derivatives thereof e 




.R 4 

( CH 2VCNH) p -(CO) q -(NHi-R3 



with an alkali metal alkoxide alkali metal hydride alkvi lith.nm ,„ , 
metal disilylazide in a suitable solvent, such as N N- ^ 
dimethylformamide or tetrahydrofuran at no r f„.i , ■ 
« a halo ao«a mia a **JL (X^%*SS 1^ 
MM in ,=™,a ,„ ao,„a or - a preach oeZta 



NR'R 2 

r° 

(CI, Br) 
(XIII); 
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(0 reacting a compound of formula (XVII) wherein R1 , R2, R5 m Y 
and 2 have the meanings defined in formula (I) above or are protected 
derivatives thereof 




with a suitable base, such as an alkali metal alkoxide, alkali metal 
hydride, alkyl lithium, or alkali metal disilylazide, followed by the 
addition of a halide of formula (XVIII) wherein R3has the meaning 
defined in formula (I) above or are protected derivatives thereof 



(Br, CI, 0-(CH)n-(CO) q -R3 
(XVIII) 

These reactions are particularly run at -80 to 25° C in a suitable 
solvent such as tetrahydrofuran, dichloromethane or N, N- 
dimethylformamide; 

(g) reacting a compound of formula (XIX) wherein R1, R2 r4 rs. 
m, Y and Z have the meanings defined in formula (I) or are protected 
derivatives thereof 




(CH 2 ) m R 5 
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(XIX) 



with amines of formula (VII) wherein R3 h« 



H 2 NR3 
(VII) 



in . he presence of a suit a b ,e dealing agsnKOCC EOC BOPW 
The reacon Is „ J^CSJ™^*--^ 

sir as we,hy,amine ' N - meth " ~ " n am,ne 

dimethylaminopyridine; 



(h) 

P, 



^zzzzz ninos definM * *™* <» — ' 




lCH 2 ) n -(N H ) p -(CO) q -(NH) r - R 3 



with amines of formula (XXI) wherein Rie and R17 are as , . A , 
R'offormu.a (I) above or are protected denvaLs ^ ^ ** 



HNR16R17 
(XXI) 



This reaction is particularly run in a suitable solvent such a* 
dichloromethane, initially at 0 - 5 or fKa „ as 
temperature; C> a "° Wed t0 wa ™ to ambient 
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R5 n o re f in 3 aCOm P° undof ^ula(XXIV) wherein Ri R2 R 3 04 



NR R 



I D 2 




^ R (CH 2 ) 0 .(NH) p -(CO) q .(Nm-R 3 
(CH 2 ) m -R 5 

(XXIV) 



with an appropriate oxidizing agent such « m_^w 




(CH 2 )n(NH)p(CO)q(NH)rR3 
*R 4 



(CH^m-R* 



and 2 S C ° mP0UndS ° f f0m,U,a < XLIV > herein Ri, R2 R 5 x Y 
ana z have the meanings defined in form, .i* m w ' ' * 

derivatives thereof * (0 ab ° Ve or are P^ed 
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w«h isocyanates of formu,a (II,), carbamoyl chlorides of formula (IV) 
■mrdazohdas of formula (V) or nitropheny, carbamates of formula <v!i. 



/=\ H 
0=C=N~R 3 N Vx N ~Y^R 3 

O 

(V) 



(in) 



o 

(IV) 



(VI) 



^::L?e a r ::r meanins defined in formu,a (,) ° r is a ~ 

followed if necessary or desired by one or more of the following steps; 
(i) removal of one or more protecting groups. 

foZ,a(,). C ° mPOUnd ° f f0miU,a (,) int ° another --Pound of 

(Hi) separating a compound of formula (I) into the enantiomers 
thereof. 
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